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ABSTRACT
Expected to help meet the need for trailned operators
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Morse Taper, and Grinding Vise. Sixteen job shee:ts for the shop4'.
projects are included. The torksection of each jdb sheet includes
operator'S job title, project name, time needed, and related drawing
number,_performance objectives, operations, equipment, and materi
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column lists the procedure and the right column lists the iechnique
and related information. IHD)
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The Engine Lathe'Operaior course contained in this book is intended to
help ki*the need for men trained to operate machine tools. The back-
grounds of those who enier,the colirse will very likely cover a broad range
of qualifications, but it is likely that.many, men with little education or
experience will be included. .Completion of this coure W.One, obviously
will not make anyone a full-ffedged machinist.

This course is the first to be published inwthat we hopd will be a
series of instructor's guides in the Single-Too Skills Program. Although
written.primarily as an adult course it. is als quite suitableAfor use at
the 'secondary school level. It wasproducedjs.a joint project of the two
curriculum bureaus named on the title)page

The Singie-Tool Skills Program is one of the programs ?in a broad plan
covering machine industries otcupations. 'The original plan was conceived
by Robert S. Hunter, former associate in the BUreau of Trade and Technical
Education. A number of teachers were involved in the overall planning*for
machine industries occupations, and also wrote-material for the course-
guides. They are: Elek D. Csont, Seneca,Vocational High School, Bu 1
Jack Grossman, Alexander Hamilton High School,*Brooklyn; Alfred Kag
Sewanhaka High School, Floral Park; Gilbert Pultz, Jefferson Vocati.c4ial and
Technj.cal Center, Watertown; William G. Stewart, North Senior High School,
Binghamton; William F. Tiedemann, Central,Technical High School, Syracuse; .

and Josephlgaldinsperger, College of Cntinuingducation, ROChester Insti-
tute of Technology, Rochester.

Other members of the State Education.Department took part in the over-
all planning, and in the further detailed plalning'which resulted in the
production of thisTublication. They axe E. Noah Gould, assdciate in the
Bureau'of Continuing Curriculum; G. Earl Hay, supervisor in tht Bureau of
Stcondary rriculum;,and Edward Shattuck and Charles A. StebbinS, bbth
associate in the Bureau of Trade and Technical Education.

Messrs. Kagan, 'Fultz, Stewart,_Tiedemann, and Waldinsperger wrote the
Engine Lathe Operator course contained in this booklet. Mr. Gould directly
supervised the'writing and edited the manuscript.

GORDON E. VAN HOOFT, Director,
Division of School Supervision

4

HERBFRT BOTHAMLEY, Chief
Bureau ofjContinuing Education

i-Curriculum Ptkelopmerit
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This Engine Lathe .Operator course is expeçited to help meet the need
for trained operators in metalworking. The co rse is suitable for use in -

the ,71.1Virtliiel:ucation programs of school distri s, in Manpower Development ,

and programs, and in secondary-schoo s.

An-Yone who completes this course succes
an enr,., leveljob as operator of an engine
course;.t.,some stUdents may go on-to other sing

ta.itierate more than 'one machine
a,stuue,,, with outstanding ability, by comp
!loch" tocas,.could become a machinist.

,

fully will be qualified for
athe. After completing the
e-tool courses and-becoM
ol. It is even possibae that'
eting the courses for several

The,16 shop projects in this course a e listed on.pages vi and
There 3 no requirement that any student complete all projects, or even

all,J2;" within any project. The instructbr may determine.which projects
.a gi-v'n student should complete, and may, if he wishes,use p14ojects other
than those included in this book.

The teacite44,for this course would i
g000 tl'ailling and experience in machinis
of teach

in experience. The best source
al.e the faculties of schools giving mac
ranks of those employed as machinists,

,A4Uft Education DireCtors, Occupat
teacners who have any questions or c
the Bureau of Trade and Technical Educ
on the 1.4

-4tle page.

2
ROBERT m BIECEFELD, Director
Diin:"On,of OccupationaZ Educationi/

eally be a person with%not only'
skills, but also several years .

from which to draw such teachers
ine tool courses, and from the
d supervisors of machinists

onal EducatiowDirectors, and
should direct them.to either
or to one of the Bureaus named

nts
ion

,

,tARL G. ANENATI, Chief
Bureau of Trade and
TechnicaZ Education
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MACHINE INDUSTRIES..00CUPATIONS
SINGLE-TOOL SKILLS PROGRAM

ENGINE,LATHE OPERATOR COWRSE

'..SHOP PROJECTS'

Project
No.

/ime
(hrs.)

I Multi-diameter shaftN, ,

Job.l. Step turning (rule sizes) 15
Job Z. Step turning (micrometer sizes) 7
Job 3. Knur/ed chamfered shaft 4,
Job 4. Die threading and undercutting 2

Job 5. Thread turning 5

li. Ball peen hammer
Job 1. Handle
'Job 2. Cap
Job 3.-Head
Job 4. Pin

III. Die Wrench
Job 1. Body

N Job 2. Handle

IV. Fly tool face cutter
Jobs 1. Body

_

12

4"

6

2

Page,

13

15

46
-17

. 18

V:. Self-centering vise

Job 1. Jaw-actuating screw
Job 2. Guide rod
Job 3. Knurled handl

7

1

3

4111

VI. Close Auarters hacksaw
Job 1. Frame
Job.2. Handle

1

6
Job 3. Adjustable blade retainer 2
Job 4. Pin 1

VII. Bench vise
Job 1. Nut 3
Job 2. Washer ', 2 ,

Job 3. Handle 4
Job 4. Guide pin 1

Job 5,, Fixed and movable jaws -4

Job 6. 'Screw
t.,

6- .-----

YIN. Lathe dieholdtr°
Job 1. Slidiv hol4er
Job 2. Tapered shank support' 12

1

vi

tt ( 7
1.o

- 19.

21

.23

25

26

28

7

327

$35

37-

38

40

43;

' 44
45

46

47
49

50

- 52

tt,



Project
, No.

Time
(hrs.) `p

'IX. Eccentric test shafi
Job 1. Shaft

.

X. Tap wrench

30

Job 1. Chuck body 8 57
Job 2. Wrdnch body 10 59
Job 3. Handle 61

XI. Micrometer bojpg head
Job 1. Stop pin 1 62
Job 2. Dial a , 4 63
Job 3. Shank 4 64_
Job 4. Dovetail slide 3 65

XII. Surface gage .

'Job 1. Adjustment screw 1 66
Job 2. Scriber point 11

2 67

XIII) Arbor press
Job 1. Rack pad 2 68
Job 2. Table 2 69
Job 3. Sleeve 4 3 70
Job 4. Gear shaft 3 . 71

Job 5A & 5B. Handle and end 3i 72

Job 6. Column 8 ' 74

-.(XIV.,Lathe mindrel
Job 1. Mandrel

XV. Lathe enter,,Morse taper f

.

\ Job KLath p center,.No.-3 Morse taper

, 3

4

;

75.-

76

1 ,

XVI. Grinding vise 4

Job 1. Lead screw nut 2.1 77

Job 2. End nut .2
2

78

Job 3. Lead screW - 0 3 79

.

Total time for shop projects 230 .

8

vii
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1

2

3
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5
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7

8

9
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DRAWINGS FOR SHOP PROJECTS'

TITLE OF DRAWING
P011-Diamater S af tep lurning, u e crometer

Page

.

.

Multi-Diameter_

1111::tt:_ FIF
Ld Chamfered Shaft .

' Multi,Ditmeter Threading_4 Undercutting
Multi-Diliketer Shaft: Thread Turning
Ball Peen flamer: Assembly

Ball Peen fixmmer: Details
Die Wrench .

Fly Tool Foxe Cutter
Self-Centeribg Vise:

A.ssembly
Self-Centeritg Vise: Jaw-Actuating Screw

82

t4

85

. 86.

87
88-

89

90'
91

11 Self-Centering
12 Self-Centering
13 Close Quartm
14 Close Quarers
15 Bend; Vise: A

Vise: Guide Rod
Vikg; Khurled Handle
Hadksaw: ',Assembly
Hacksaw: petails
ysembay

16- Bench Vise: Details-.- -,.

17, Bench Vise: FPced and Mov Ole Jaws
18 'Lathe Dieholdef: Sliding Holder

.19 Lathe Dieholdefl Tapered Shank Support
20 Eccentric Test Shaft

21

22

23

24

25

26

- 27

28

29

,30

Tap,*rench
Micrometer Bcirting Head:

Micrometer Boring Head:
Microveer Borint Head:
Surface Gage: Assembly'

Surfide Gage:
Arbor.Press:
ArboT Press:
Arbor PrgSs:
Arbor Press:-

soma

AsseMbly
Dia qtlank, and Stop Pin
Do" ail\Slide

r

,Details
Assembly

T6e0
Shaft, Rack Pad

able
knd Rack

Oeeve;table,Pin, 1 gover Plate

f

31 -Arbor Press:
32 Arbor Press: Column

and EndHalldle

33 Arbor Pre%s; Base
4.5 L'Lathe Mandral

athe Centef, Morse Tater

36

37

38

GrindingViye:
. Grinding Viyet

Grinding Viye:

Assembly
Lead Screw
Lead Screw

or

Nut

and End Nut

viii

9

92
93
94

95

97
98

99
100

101

4

102
103

#104

105

106-,

107

108

109

110
111.

112
113

114

115

116

117

118

119,



MACHINE INDUSTRIES OCCUPATIONS
SINGLE...TOOL SKILLS.PROGRAM

ENGINE LATHE OPERATOR COURSE.

DRAWINGS AND-JOBS COVERED ON'EACH .

DRAWING PROJECT LATHE JOB'S
. NUMBER No. AME COVERED 'Eau_-----____

1 . I Multi-Dialneter Shaft 1,2 82

2 3 83

3 ir .

4 5 85

...

es
II Ball Peen Hammer 1,2,3,4 86

6 1,2,3,4 87

7. III Di( 1%rench 1,2 88

8 IV Fly Tool Face Cutter 1 89-
,

9 oly Self-Centering Vise 1,2,3 90

10 1 91.-

11 2 92

12 3 93

143 VI Close Quarters Hacksaw '1,2,3,4 94

14 -, 1,2,3,4 :95

15 VII.
1(6

.t7
.,

18' ,VIII

19

20 IX

21 X

Bench Vise

,

Lathe Dieholder

Eccentric' Test Shaft

Tap Wrench

1 1,2,3,4,5,6
1,2,3,4,6

5

1

2

..,_. 1

,1,2 23

96

, 97
98

99
100
101

102

22 XI Micrometer Boring Head '1,2,3,4 103'

23'
Ar I 1,2,3 104

.. 24 .4 105
25 XJI Surface Gage , 1,2 106

26 1,2 107
-8,

27 XIII Arbor Press y 1,2,3,4,5,6 108

28 . ' if
1,4 109

#, 29 . C 2 110

30 3 111

31 L..
.. , 5 112

32 6 113

33 Base -,114
. 13,:4.;

et,

34 'XIV 'laths, Mandrel ,r ( 1 115

-35 XV Latife.Center, Morse TaOr. 1. 116

36 XVI Grinding Vise . 1,2,3 117

37.
. 418

.38 2,3 119 .,

1 0

ix
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6s ShowiOn'the Contents; the Engine.latbeOperator course consists of
this Intrs4uction, General MI Content (whTft explains what the operator's
job includes), Shop Projects, and the drawings for the projects.

The...job for which the trainee woUld.bi qualified uPon completion of
this course is.referred to in the Di4.4onary of OccUpational 'Titles (under

Ithe code number 604.280) as engine lathe,setup operator, tool; precision
lathe operator; and,toolroom lathe operator. Another applicable job title
is lathe operatOr, produCtion, (machine(shop), code number 604.885,

The general objective of the course is io train men, in a comparatively
short time, to be placed as engine lathe operators. The course is not
intended to give a broad training in'metalworking, but onlyothe skill to
operate one kind of.metalworking machine..By keeping the objettiye narrow,
the-training tithe is kept to a minimum, and the trainees are made available
for work withouta long delay.

Since one important purpose ot this course is to help those
minimum'of background,_the prerequisites for admission should be
enough so none will'be,barred who could be made employable. The
authorities for'each program, school, and school district
aetermine the prerequisites fOr this course, and can adapt them
special local conditions,.

The minimuin prerequisites we suggest for a trainee (and they are not
mandatory) are that.he have enough'ability to understand and.follow the
course-instructRins (either written Pr. oral), so he can produce the simplest

.

workpiece included in the course. Such a trainee will, perhaps, be able to
qualify only as a production machine bperator, where all the machine setups
are made for him. Another trainee with more baaground will possiblY qualify
for jobs requiring more skill, sudh-as engine latle setup bperator Or ool-
room lathe operator.

with a
broad
operating

to any

We believe that enough general information about the job and more than
enough shop projects are included fir the trainee to reach ,the general
objective of the course. All essential engine lathe skills are used in the
shop projects a number,of times. The schools may 'use everything in the
course, they:may select only some of the material, they may Make changes
in it, and they may use other material,not.contained here. may also
determine the length of the class periods, their frequency, and te to4a1
amount of time to be spent in training. For those that need a gui e: A'
typical.night class runs 21 to 3 hours, either onCe or tW'ice a wee for
30 weeks!

.....

In soMe of the shop projects.of this course the workpieces are not
completed,because operations are required On Metalworking machines other
then the engine°1athe. The.other °single-tool courses,which we hope to
produce will, when pdlished, provide for the additional operations.

The drawings in'this course are numbered-serially, begnning with No. 1.
W4en any othei single-tool cOursesare published the drawings in them will
continue the same series of numbers. The .shop.projects in the-other courses

12.
2
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. may aj?oefer babic to'the drhwingsan thi.Engine Lathe OpOrator course. i

!-Tn'fact, some ofthe-drawings included with this bourse rAuire no ebgine
lathe.dftrations, tilt; for cOnvenience, are'included hire with other

,- rarawings .of'ali assemblyAregUiring,sone LatheAgork. .
...

V' .1 .
A !

,

.'AnawingS 34-and 3S-c9ntqiniables giViAg.several different sets of
' mensints for ihe.worWiCeS pittd d.'f These permit the instructors:to :

3(e

Seleat the.4etof'dimenSions whibh e_cinds'best for.each Student or far,

Irercd)Iditi'ons,under which his cla "operates.:. As a'shopoject.-ise :
anigned to 4 student4 we 'recommend'that thi.instructorgvitehim.a capy-W

thq,Job,Sheet..and applicaB,16 diawings.-.0rihe drdwings,-all dimejis.ions.are,-. .

-'in,inches'uniess i3therwise indicat4d:. ''

. ..; . 44, .
... (/?! 1 .... .'14 4; , M a

: EaCfl drawing has.fout blOcki"for'informatiOn'sethe bottom, with the
. a...

.
.

' q
one at the upper right blank. We 'Suggest that the instructor have.the
student Wtite -the numbers of'the project nd job,for which he-is Using the'

draOhlg, in that blank space. ffach -Mb Sheet-.1iis thi,swordi:UniA No..iu th9.

/ per lefr..corner,. but no number it giiren.,The instrirctoi may wish. to write

tk. a number in ihis space to fit in with hi4:own method of organizing his
..!.

classroom and shop work.
.. -.

,,
.

.:

t'il '

TheJob:Sheets show tIo referentes which Ake espetiallirecommended for
,i, "./- .

.

,the'machine work% The'bibliography gives the complete citations for theie
twO:books°and,also containt'additional references.

coUrse.

/WT.
411 ACTG.

ALM

CHAM.

CBORE.
CRS
CSK.\
DP.

DP

DR or DR.
EQ. sp.
FAb
HD
HDL.
HGT.

are the, abbreviaiions

actuate
actuating
aluminum
assalbly
bhamfer
counttrbore
cold rolled steel
countersink
diameter
deep .

c iiétral pitbh

dri 1
ROD 'drill rod

spated
finis 11 over

head
handle
Aeight

used in the text and drawings of this

HEX, hexagonal
HT. height
LG. 'long

LGTH. length

NATL. nateriai
D. mediUm

13

REQ
R.H.

RAD.

SPEC.
SPHER.
STL.

SQ.
TYP-
W.

part
radius
required
right-hand,

screw, ,

socket /.

specifications '

spherical
steel
square
typical
width
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CON'TETIT, OUTLINE ,

I. Types ofMachines

l.
III. Machine Acces-

sories
A, Tool hol4ers

MachiBe Parts

I V.

B. WtSk holders

)Cutting Tools

,

,0

Measprement and
Inspection

VI. Bluepring Readi

VII... 'Speeds and Feeds

TEACHING POINTS AND TECHNIQUES

-
RiSCUSS the.various types of lathes, such as:
bach type, toolroom precision, aticUleared-head.

.

Give thevImple$ locations,and uses of;the various'
parts of the lithe, forexaTple:,bea, headstock, ,

and carriage.. ,

Es tdblish familiarity. ir standard tool,ho1dini A
devices, including:

1. standaid tool- older
..-/f -,.

, 2. standard boring r holder,
3. cut-oft.tocl h er

. .

14 #

Note that. the, t , g

many -operations', such as
,grinding. /

-
'

Identify-the wink liolding
collets, and/steady rests

rifider may be'used to do
internil an4ijingle ,

10
devices, such as: chucks,

Mention tl? different kinds of cu tting tools, some.-

of which,are: cutoff, tool-bit,.and circular form-
relief thre

Discus's the tool in,terms of clearance, rake angl'e,
and Olip groove.

DeOonstrate the procedures in inding and sharpen-
ing the various cutting tools.

'List and explain the various types of measuring
tools. Some of these are: micrometer, indicator,
telescoping gage, and vernier height gaga.

Introduce and cover all necessary blueprint
reading. For example:

1. theory of orthographic projection
2. language of lines.

sectional views
4. tolerance
5. finishing symbols

Emphasize the importance of speed§_and feeds
relative to machining time, cutteF life, and
finish.

Point out that different materials recluire dif-
ferent cutting speeds based.on the kind of.cutting
tool material used. For example:

A carbide cutting tool-can machine cast iron at .

210-450.feet per minute and brass at 600-900 feet .

15



CONTENT OUTLINE
.

: TEACW44tNTS AID TECHRIQOES
.

1

,per minute. A high speed cutting Viol can machine._
soft-cast iron at 70-170 feet ppr minute ana'brass
at 200-306 feet per minute.*

Calculate the r.p.m. of a piece of work:based on the
-material being machined,,the diameter of the work,
an thu e material in the Ciatting tool. For example:

. -

What .r.p;:m..hould a lathe revolve at in order to
machine.a 2-inch diameter piece of brass that is'
machined,at 300 feet-per minute? The formula is:

/

r.p.m, = SF4i4 = 300x4 = 1200
1517,7 2 2 et

c
Make avallabie chts anektables which-will enable

4111/- +.

thpitudent 't.0 select proper speeds and feeds for
a particularljOb.

Note that speeds/ire expressed as advance.in inches
per revolution of work.

4Note further,that optional feed is correlated to
the depth of cut and the finish required.

VIII. Trade Mathematics Introduid and cover all n ssary trade mathe-
tkatics, such as basic ar ic, constants, and
formulas.,

Explain that the use of coolants or cutting oil s
will increase tool, life and give a better finish
on the work. Point.out that dach different
material,requires a,different type of cutting
fluid.

IX. Coolants

X. Care and Main

pnance

Some cutting fluid categories are:
1. straight mineral Oils
2. soluble oils (water emulsions).
3. chemical-water mixtures (synthetic)

Call attention to the fact that the accuracy of
the work depends on the proper care and main-
tenance of the machine. Observe some rules such as

1. Lei/el the lathe,properly.
2. Oil the lathe,properly.
3. 'thoroughly clean the ways.

-Explain further that the care of small tools is
very important in the development of a good woik-
man., Some rules are:

6
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CON'E OUTLINE
,

TEACHING PORITS-AND ECHNIQUES
i

.

1., Kbeptapered, shaiks clean.., 2. Ctb not use a wre ch as a hammer;
3. AVoid bitting reàner edges agaVst other

metal'..1 .

XI: Safety
.

.0%

. .'

Introduce 'the personal afety rules, hat must be
used when/ operating the machine:

1..14/sitar close fitting clothes^.
2. Wear safety &lasses
3. Make sure all guardè are in place. ;
4.. Keep hands -away from moving parts.

XII. Trade Terms

XIII. Work Proce%ses

A. Facing

...

monstrate 'how' to avoid particular-dangers, such

1. Usft;pliers to`iremove c\t
iiorkpiece cqr the cutti

2.'bse a cradle on the be
spindle when mounting

3. sitemove chuck. keys from
after use.,

4. RemoVe, protect, or posit on too; bits-safely
away when setting up or.m afitrfrig a job.

5. Support long pieces before running at high

ips entwined .oti the
g-topl.
-or. a .bar, through the
d removing ['chucks .,/

e. Cftuck itmnediatieig

speeds.
6. If a long pieCe extends .fr

spindle, tie a rag around i
thin diameters ara4dangero

7: Turn the machine by hand for a c
revolution after setting urs.

8. When you hear unusual noises fr
machine, stop it- and find out
them.

m the baCk of the
. However, long
in any case.

plete -"V\

I I

what iing

Explain all trade terms peculiar to \the tirade,
for example:

gib a wedge-shaped strip that can be adjusted
to,maintain a proper fit between movab e sur-
faces of a machine tool

Explain that facing is one of the first operations
usually done on the engirie lathe. Illustrate
some of the turning or facing tools that may be
used for this operation.

Demonstrate that facing can be done by
_work:_. in the chuck, between centeii, or-in blh--
chuck and steady rest.

7

17



:61TTENT. OUTLINE TEACHING POINTS AND TECHNIQUES
'

B. °Center d ill- giakpjat cenSer dtiliing with a combination:
ing d ill and countersink is done to Treverilt' a twist

d 11 from wandering when searting to drill a hole-
n the end of a piece- of Jmork. Also that*center
drilling .might also be done to make petdinent
center holes in order to Mount thfi piece of 'work
between centers:5-

y .
Emphasize that when center dril ng for- petmaneht,
,c'enter holes, the size of th illation drill -

and countersink should be' in4toportion to the
.

diameter //f the work i)iece. For example: AINo.
. .3

J. combination drill and counterSink should used
to drill a gi-inah diameter hole in, the end of - 1

a 1-inclh diameter work pie0e.

Call .atteniion to the fact that. when long.pieces
are to be. center drilled, -opeAllethod that mai be
uied .is the use of both chuck:and- steady test:

4
- c- , r

. Drilling ...Explian that diilling is, aft operation,that

machines a:1round hole in-ajdece of work to, a
desired depth.

Vz-; -
,:19('

N. -

D. Reaming

(12

.

Indicate.further that the twiSt. drilL. is -Usually
held. in the tail- stock silica& .by means of 'a dtill

. ,chuci or-drill socket. Emitasize that a standard -"

drill' will not finish a hble' to .preciS ion 'require-

, r

ments.. '

rt
, Point out that the core drill, is .used. to enlarge
an-existing hole- that does not require the
characteristics of a reamed hole.

MentiOn. that reaming 'is done to make a hole:
round, straight, Or ta erect,. or sized to precision
dimensions..

Incite'ate lurther that drilled hole, piior to
reaming, must be 'drilled undersize. For example:

,

A. Drill a hole .120" in, diameter for a i".reamtr.r-
2. ,Drill a hole .368" in .44.ameter for a .1" reamer.
3: Drill ei-," undersize for holet over i" diameter.

State that reamers and Arills ate held in the
same way. .

E. _Straight turn= Define straight turning as an operation by a
ing turning tool for reducing the outside diameter' of

a piece of work' to a given diameter.

_ .

18



,cON TN OUTLINE

ShOulder
turning

4. Boring

I

turning

TEACHING POINTS AND TECHNIQUES

Discuss the important pottrw.for the proper set-
up during straight turning. 'Some examples\are:

1. Position of the tool post
2. Position of the. lathe,-dog
3. Truentss of the headstock center

)

Emphasize that chip control is im rtant and
should be handled by means of a- poer chip
grodie, ground On the tool so as o curl.and break'
the dhips. Eliboraie onAthe use'of the steatly,
rest and the follow reg't for lon slender.work.
1-

11"

Discuss the methadi andprolems involved in
macttining an ecezttl such-.as a crankshaft.
Some examples'i de laying gut more than one
set of-canter holes, and using bAces to aVoid
bending the work pieces.

:

K I
Emphagize that, turning usually requires roughing
and finishing cuts. 4

Explain that'a shoUld
diameters me State
several types f should
"shaped tools. Two of th
and chamfered.

is a,point at which two
urther that there are
s which riqUire different

ese are.filleted corner
4

Elaborate on the procedullin facing a square
shoulder. For example, give details on roughing
out the materiai in the-corner, and amount of
material that should be:kbft for fin' hing.

List the different methods of machining a taper,
such as by use of:taper attadhment and,compound
rest. Point out.the impprtance of setting the
cutting tool on center.

. ,

Explain that due to the extreme accuracy and high
quality of work required today.,, the offset method
of cutting a taper should be dilscouragedi except
for special situations.

Explain that boring is ddne to enlarge and/or true,
a hole.

Emioh'asize they importance of using a short, large
boring bar to overcome such problems as chatter .

and bell-mouthed holes.
ir

Call attentiOn t the lact that external threags
can be cut by ch ing.with tOsingle-pointed tool
or by use of a di . State further that threads

,

9
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'COT4TENT OUTLINE ZEACHING TOINTS AND TECHNIQUES

aal be chased rAternally by means of a boring
batkOr by use of thread tap.

-s
t

Emphasize the importance of loca ng the thread
Abol on center.ana aligning-it' Ivo rly. De-

Iscribe the procOUre in chasing-1P hWnd
multiple threads.

4
4L, '

J7 Knurling Define knurling as, a mkns of iorIling depressio s
k in the surface of a piece: o ork.

'Explain t1 e yaoblems iitvolved when knurli Or
example: bending of small work and double tracking.

Define fcfrm turning as machining special shapes
by means of'tools formed to the desired outline.

State further that forming o contour turning can
'be done-with a single-point to mani ulating
both the carriage and crossfe

4

F. Forming

0 Emphasiie thesimport
prOkrapeeds, and p
metharof filing and

4

L. Groovin, Emphasize that the fol
interdhangeably with die
relief, And undercut. '4,

Explaina few of tg
as: 4
,.l. To out sp
, sho'

M. Cutting off.

qtrade te 'are used
grooving:

bna for grooving, such

ee for a thread tool at a
'der

2. To avid a fillet o a ground shaft

Add that grooving cari
Eis externally.

orate,on the fact
groo ng tooi depends
Some 4ctors are size
chasp and amount pf
gri

'

e done internally as well

that the width of the
on the particular job.
of the thread that is being
stock that'is left for

E phasize the proper setup for the cutting-off
operation such 'as having the tool on center and
gt a right angle to the work.

Mention %ha problems involve& in using- e-cutciff-
tool , such as chatter °and breakage.

20
10
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CONTENT OUTLINE TEACHING POIN. 'AND TECHNIQUES

Backing-off Demonstrate tge procedpre in sntting up a
backing-off attachulspf.

0. FilinRk

S

r):

M e thejlecessary calculations in order to set
e lithe for the proper degree of clearance on

a cutter that be backed-off.
-4-__ j

Demonstrate moving .single-c, file across

4 rpvolving wor iece jbyaking tong even-strokes
for: I

I 1

1.'removing burrs and rounding edge's
2. bIending-in form cut outlines =°
3. fitting parts . .

Stress the safety procedures wherusing the et
haid filing msObd.

. Polishing Note that this operatiun sometakes is used to
produce a fine finish with strips a abrasive
cloth cpntacting round Work that is revolving at

h.gh spends.
4.

f

Explain that the finer the abrasive, t he finer

the resulting finis a that.a. machine oil
lubricant someti is used to improve the finish.

11
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Project
2

Jbb No. 1

Drawi:n. No

qoemPoir's job tite:. Engine lathe operator

6 P

PyoJeCt Name: Multi-diameter shaft

ch name: Step tuVigni (rule sizes) D.O.T. No. 604.280

Objectives:
' Using the uipment, wateri6A s, and

operationS listed he,rwe, ele student
.% will be able to prociVce el° Piece

shown on the.drawing in OcolOrdanee
with the timeoand acoutaGY requirements

- specified.

Equipment: -

Engine lathe T001 bits
3-jaw chuck Center .dri 11

-

Drill chuck '6° are lv Ales
Lathe centers sGicfber

Latheodog- COl'Irrs
Drive plate LOY049 dye

Yir0:.15 hours..4

Operations"
1. Facing
2. Center drflling-
3. Straight turning
4. Shoulder turning
S. Layout

Materials
Hot rolled steel
SAE 1018, 1&" dia. i 64"

long

Selected references.:
Machining Fundamentals bf Walker, and Machine Tool Technology by McCarthy &
'Smith

FROCEDURg

. 1. Select stock/4:nd remote sharp edges
2. ount 3-jaw chuck and lotate work

chuck.
ace

4 ount chuck and ce tef l in ta
and m chine center hole in part.

S. Rem from chuc and laYout overall S.

len

nd to clean vp.
dtil ilstock

TECHNI UES AND RELATED 47m,

1. Review safety rules.
2. Refer tOrIII B and'IV in

content outline.

6. Remount in chuck, face -to layout *Ae
and center drill.

7. Remove chuck and topnt lathe centers
and drive plate.

8. Attach lathe dog old 0 Ount workpiece
between centers.

Use layout dye, coMbination
square and scrilkr, or
surface plate and surface
gage with scriber.

6. Dan:ot face 17.yond layout

7. Check lathe center
alignment.

8. Check clearance between
lathe dog tail and drive-

plate slot. Use proper
tension for tailstock
center and lubricate if
necessary.
Set calipers with steel
-rulegraduations,and-.
practice feel on standard
size piece.

9. Rough turn "A",dieJmeter Up to lathe dog. 9.

2 3



PROCEDURE
1-

%.119w Finish turn "A" diameter to caliper
setting. #

11. Remoye lathe dog and layout length
dia A.

,

12. Moun lathe dog on dia. A, locate
betw en centers,'rough,turn "B" dia
to layout 13.111t.

, 13. Layout and rough iurn each diameter'
'to length.

'\

14, Finish tuTn all_diameters,t
size and length.

16. Remove alA sharp edges, recheck
measurements,and submit for inepection
and grade.

caliper

lt

'TgCRNI UES AND RELATED INFO)

0./

11. Uee layou4:1ye.

12. Use .copper or other soft
metal to preltect timned

4dia.
from dog.

3. Use subtraction to ficd
distance4 of shouldqrs
fromepch other for,-
chuaking.i,

14. Use a shaly-pointed tool
to finish shoulders
square. !

15. Use left-hand filing for
safe near lathe dog:

f

2 4
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04:t NO.

Project I.

,

job No. 2

Dr

Operatorle eob titZe: Engine iathe operator
9

11Project Naie:. Multi,diameter shaft

Job name: Step .fizning (micrometer D.O.T. N6.604.280
sizes)

.

Objectives:
Using the equipment; materials, and
operations listed here, the stlident
willibe able to produce the ptec
shown on 'the drawing in accoraance

twitlithe time and-accuracy requiremeh
spe 'fled.

z

t:

ngine athe
Lathe centers
Drive plate
Lathe dog

Operations

d. Straight turning
2. StOulder turning'
3. Micrometer reading

4

Toolh6lder
Tool bits
6" rule
1" and 2" micrometer

Maier-irate.

Hiot rolled 4tee1
SAE 1018,'from

Job NA; 1,Project iqo. 1

Selectld reftrences:
Machinin4 Fundamentals by Walker, and Machine Tool Technoldgy by McCarthy
Smih

PROCEDURE TECHNI UES %4WD RELATED I F

1. Clamp lathe dog on diameter G at small
end of workpiece.

2. Mount between'centers dna turn A'diameter
t9- size.

3. Remove workpiece and relpcate dog on
A dijAmeter.

4. Turn B diameter to size and square
shoulder.

5. Tu each diameter to size using same
mtffd.

6. Remove sharp edges with a file.
7. Redheck dimensions and submit for--

inspection and grade.

2 5

/ 15

4

2., Start a trial cut. and

dhedk size with micrometer.
Make necessary adjustments
to finishedlisize.

3.,Use sôftthtal.o protect
finished surface. .

4. Take trial cut and check
with micrometer and make
necessary adjustments to .
hold correct size.

S. Check center'tension and
lubrication if necessary.



-o

. Vnit'No. Operator's job titZe: Engine lathe operator
/

Project 1 Project.Name: Multi-diaMeter'shaft

Job No. 3 ' jobrname: Knurled chamfered shart D.O.T. No. 604 .2861
t

Tim :

Objectives
Using the equipment,materials-, and
operations listed here, the student
will be able to produce,the piece
shown oit the drawing in accordance
with the time and accuracy requirements
specified.

Egmipment:
Engine lathe,
Lathe centers
.Drive]plate
Lathe dog

Tool bits
6" rule
1" and 2" micrometers

Selected reftrences:
Machining Fundamentals by Walker

"Smith
kROCEDURE

C.

'C'erations

1. Straight turning-.
2. Chamfering
3. Knurling
4. Layout

Materias
Same,piece of hot rolled.
steel SAE 1018 ss used on
JolA 1 Ana 2,Project
FO. I. ,

and Machine Tool.Technologyby. Mc Catthy &
, .

9

1. Place dog on small end and mount between 1.

centers. Turn large And to 1P dia. 21"0
. 8long.

2. Knurl with matium pitch knurling to . 2.

Set lathe compound to 45°.-and Chamfer
end. -

4. Reverse dog and turn middle section to

5. Knurl with medium pitch knurling tool.

6. Turn small end to 4" dia
7. Knurl with 'fine pitch knurring tool.
8. Set compotind and cut required chamfers

o shoulders-and end

9. H n for inspection:and-grade.

16

26

3.

4.

5.

Stress c1eaningspin4les
before setting lathe
centers. Check a ignment
of tailstock.
Point out that knurling'

setuVis square to work-
piece and knurling rolls
centered on center line of
work.
Remirild students that

cutting tool height is on
center line.
Protect knurled surface
with soft material under
dog.

Point out need for proper
pressure and lubricant.

Differentiate between
compound settings for
angles.



=Thit No.

Projeat

Job

Drpr4pa No.

Objectives,. A,
Uaing the 6ipment, materials,and
operatibps listed here, the student
'will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Operator's job title: 'Engine lathe

Project Name:, Multi-diameter shaft

Job name: Die threading and under-
_

cutting

N.
operator

D.O.T. No. 604.280

Time: 2 hrs.

Equipment:
Engine lathe
Lathe centers
Drive plate
Lathe dog
3-jaw chuck

Tool hits
4"-13 die,and die Atock
6" rule
1" micrometer
Test nut

Operations
r: Straight turning
2. Undercutting -

3. Chamfpring
4. Threading.with split

adjustable die

Materials
Same piece of hot-rolled
steel SAE 1018 as used on
Jobs 1, 2, 3 of Project
No. 1

Selegted reftrences:
Machining Fundamentals by Walker, amd Machine Toca Technology by McCarthy &
Smith.

PROCEDURE s TECRNI UES AND RELATED INFO.

1. Place dog. on small end, set between
centers and turn large end to 2"4
dia., 4" ! long.'

2. Reverse dog and turn A" dia. to
.500-.499" dia.,"2h" long.

3: Set tdol and make undercut to depth.

z.

4. Set up chamfering tool bit to5:45° angle
and form chamfer on end.

5. Remove work and centers and mount
3-jaw chuck. Chuck,on &" dia.

6: Start die on 1" dia. turning the
. spindle by hand.

er-
7. Remove work from lathe and clamp in

bench vise to finish die cut thread
by hand.

8. Remove sharp edges and turn 'in fOr
inspection and grade.

,2 7
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1. Review'correct procedure-
for setting up lathe for
straight turning.

2. Introduce finish turning to
close tolerance_

3. Use thread formulas for
minor diameter of thread.

4. Stress that the taol bit
must be on center for
proper cutting action.

6. Show setup for holding die
stock backed up by tail-
stock spindle. Stress
using cutting oil for
thieading steel. .

. Point out method of breaking
off chips by backing up a
half-turn. Use oil.



Unit No.

ProjectiI

Job No.

Draws A.

,

Operator's job title: Engine Patheoperator

Project Name; Multi-diameter shaft

Job name: Thread tianing, D7O.T.JVo. 604.280

Time: 5 hrs.

Objectives:
Using the equipment, materials,and
operations listed here, the student
will ,be able to produce the piece
shoWn on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment: ,

Engine lathe
Lathe centers
Drive plate
Lathe dog
3-jaw chuck

Tool bits
6" rule
1" micrometer *
Thread micrometer (11-pitch)
Center gage

Operations
1. Straight turning
2. Chamfering
3. Undercditing
4. Threading with single

point tool
5. Facing
6. Center drilling
Materials
Same piece of hot-rolled
steel SAE 1018 as used on
Jobs 1, 2, 3, 4 of Project
No. 1

Selected references!
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &
Smith

PROCEDURE TECHNI UES AND RE ED INFO.

L'clamp stock in bench vise and saw off
i" dia. threaded end at the undercut.

2. Mount in 3-jaw chuck and face and center
drill.

3. Attach'dog, set up lathe centers and
drive plate, turn stock to size.

4. Chamfer end to 45°.

5. Reverse dog and finish turn oth r end.
6. Set up teol bit and cut A" undercut.

7. Set up chamfering tool and chamfer end.
8. Set compound at 30° and adjust threading

tool bit to correct height and alinement.

9. Adjust speed to slow apd set gears to 11
threads per inch.

10. 1zt threads to proper depth using
compound infeed.

11. Remove sharp edges and hand in for
inspection and grade.

I.
2 8
18

2. Review importance of proper
center hold size,.

4. Use;protractor or combina-
tion square head to set
tool bit.

6. Use thread formulas for
depth of undercut.

8. Introduce center gage and
properly ground threading
tool bit.

9. Demonstrate use of Chart
for cotrect lead and use
of thread chasing dial.

10. Use thread mandl for
correct pitch diameter.
Check with thread micro-
meter. Formula for com-
pound infeed: .75. !,

N



Un4t No.

Project II Project Mame: Ball peen hammer

Job No.

Drawin Nos. 5 6

Operator's job title: Engine lathe operator

job name: Handle

Qbjectives:
Using the equipment, Materials,and
operations listedlhere, the student
will be..able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equtpippit:
.

Engi&lathe Tap
Collet assembly Drill chuck
Lathe tool bits 'Fine knurling.tool
Drills ,

D.O.T. No. 604.280
,

-Time: 12 hrs.

Operations
1. Facing-- . 5.,Knurling
2. Center drilling 6. Drilling
3. Straight turning %Tapping
4. Taper turning 8 PcIlishing

Selected references:
.

.

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy
Smith

PRO EDURE

7 hUterials
24 ST aluminum,

4

;" dia. x

TECHNI UES AND RELATED INFO.

1. Mount collet assembly with 4 collet.
Fasteriworkpiece with drawbar allowing
I" stock to project.

2. Set lathe tool for facing and face both
ends. Finish to length.as per drawing.

3. Center drill both ends.
4. Place stock.on centers and drive with .

lathe dog

5. Set, lathe tool for turning.
6. Remove .010-..015 from sectio$ D. Turn to

4" Length.

7. Fine knurl to.fit &" collet.

8. Layout section B and C lengths.
9.°Mount collet assembly with &"'collet.

Fasten section A with drawbar and support-
knurl end with center.

10..Arrange lithe to obtain taper using
taper attachment.

11. Set i" radius lathe-tool, for taper
turning and take aight"trial cut over
section C.4

2 9

19

4

4. Discuss uie of soft material
between workpiece and dog
to-prevent marring.'

6. Point out that workpiece
must run true before
knürling.

7. Elaborate on knurling
technique to avoid double
tracking.

10. Demonstrate use of the
taper attachment.



FROCEDURS TECHNIQUETAND RELATED INFO.

Caliper at both ends of section C to test4i
accuracy of taper. If taper is not
orrect adjust-setting-to correct- error;

13. ough turn tapered section C.
-14. ish turn tapered section C as per

drawing.
15. Arrange lathe for straight turning..
16. Rough turn section A and section B.
17. Finish turn section A and section B as

per drawing. .

18. Turn work end for end and holesection D
71" collet with q" projeCting.
True up with center if necessary.

19., MOunt drill chuck in the tailstock with
5
TT" drill.

20. Deeprhdle-drili to depth as per drawing. 20.
Use pibricant and prevent Chip buildup
by frequently withdrawing drill. \

21. Finish drill e. deep with 14 drill.
22. Set tool for cering 60° x

dppth and chamfe .

. 23. Start TV-18 tap square for two turns
supporting with center.

24..Finish tap by hand.
Deburr and polish.

26. Hand in for inspection and grade.

20
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1

22.

Call attention to the need
for lubricant and frequent
drill withdrawal to pre-
vent chip buildup.

Demonstrate use of the
compound set at 30° with'
tool bit to-get a counter-
sunk hole.



Unit No,

Project II

Job No.- 2

-;

Operator's job tiae: Engine lathe operator

Project Name: Ball peen hammer

Job name':,Cap

Drawina Nos.-5-6'

Objettives:
,

-Using the equipmentmaterl,alsi 4nd `

operations listed here, 4he giudepi
wt11 be able to .produce
shown on the.drawing in;*cordance
withathe time andACcuracy requirements
specified.

Eqnpment:
Enene lathe
5lIjaw chujak

Drill chuck
Tool bits °

Center drill

f),

Knurling to. CC'

Collet assembly
Lathe, file

Emery cloth

D.O.T. No. 604.280

Time: 4 hrs.

4
OPerations

1. Facing 6.

2. Center drill- 7.
.

ing
3. TUrning
4. ChaMfering
5. KnUrling

Materials
. 24ST aluminum,

8.

9.

10.

3"

Filing
Polishing
Cutting off
Threading
Recessing-
undercutting

31, dia. x

Selected reprences:
Machining Fundamentals by.Walker, and Machine Tool Technology by McCarthy &
Smith

PROCEDURE TECHNIQUO AND RELATED INFO.

1. Place stock in 3-jaw universal chuck
- with stock projecting ii".

.2. Arrange" for-proper spindle speed.

3. Set lathe for facing and face end.
4. Center drill from tailstock spindle.

5. Set lathe for turning.

6,,-Turn knurled diameter to .740".
7. Rough turn threaded diameter plus 312".
8. Set up and fine knurl as per drawing.
9. Set lathe for turning ahd finish turn.

diameter to .560" and shoulder to16

10. Set tool for recessing.,
11. Cut recess for threading.
12. Set tool for-chiLmfering.
13. Chamfer 450 x
14. Arrange gearing for cutting thread as

per drawing.
15. Set tool for thread cutting.

21

3 1

2. Elaborate off use of formula°
for prOper r.p.m.

4:=Demonstrate drill chuck
uses.

5. Support with'tailstock
. _

15. Set compound to the right
30°'to.cut right-hand
thread. Compound infeed
is .75

No.\ of threads



PpOCEDURE TECHNIQUES AND RELATED INFO.

16. Cut 791."-18 thread to fit tapped hole of
part 2.,

IL Withdraw tailstock..
18.. Set cutoff tool ifand, cut off work n plus

length indicated on drawing.
. 19. Mount collet assembly with 11."

, 20. Screw cap into handle Part 2. Place
handle in lathe collet -with' end'

'projecting I".
- 21: Set lathe tool .for facing And face end

of cap to length as per drawing.
22. Round end of cap (form tool or file).
23. File light.ly to remove tool marks, then

polish.
24. Hand in for inspection and grade.

7

3 2
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Unit No.

Project 11

Job No.3

DraWina Nos. S 6

"Cperator's job titZe:

t

Engine lathe erator

D.O.T. No.604.280S.

I

Time: 6 hours

Project Name: Ball peen,hammer

-Job name: Head

Objectives:
Using the equipment, materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
Specified.

Equipment: f

Engine lathe Center drill'
4-jaw independent chuck Drill dhuck
Tool bits Center rest.

Selected reArences:
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy 4
Smith

Operations
1. Facing 6. Laying out
2. Straight turning 7. Forming'
3. Filing 8; Center
4. Polishing drilling
S. Measuring 9. Cut off

:ftteriats..
CRS-SAE 1018,
x.64" lOng

. "

" dia.

PROCEDURE TECHNI UES AND RELATED INFO.

I. Place stock.in 4-jaw independent chuck
with 44" projecting. Adjust jaws
so that stock ,runs true.

2. Face end.
3. Center drill end of stock. ,

4. Adjust tailstock to support end of
work.

1. 6emonstrate use of con,.
centric rings for approxi-
mate setting and'use of
indicator for more
accurate one.

4. The ball end of this part
. is . to. .b. formed ,
supported by tailstock.

Allow A" stock on ball
end for removing the center
when the ball is formed.

. See Figure 10-88, Machining
Fundamentals by Walker.

5:. Set right-hand turning tool with left-
hand toolholder,for turning,

6. Rough turn i" dia. plus
7. Rough turn 4,, dia. plus

8. Finish turni" and ;3:" diameters.

File lightly and polish with emery cloth.
9. Layout and mark location of the concave

groovet as per drawing.
10. Rough turn both grooves using a

round nose turning tool.

33
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.=.1:13.11CONSIM1==.1.1.
PROCEDURE' .

, Ar
11. Fifish turn both grooves 9 per. 0 .

drawing. Polish grooves witliemeue"
cloth.
Place center rest in position with
jaws'in line with ;" diameter,
sedtion of work and clamp centerxest
to pthe bed.

13. Adjust center resejaws to center
up on ;" dia. section and withdraw
tailstock. Put oil on work to.lub-
ricate jaws.

14. Set lathe tool for facing and face to
length as per drawing. This operation
should remove the center hole from
the.,end of work.

15. Set concave forming tool for turning
ball.,

16. Rough turn ball end and finish turn.
17. File ball lightly and polish with

emery cloth. ,

18. Remove center rest froi-lathe.
19. Set cutoff tool and cut off work

1 ,,
1-2 plus length indicated on
drawing.

20. Place work in lathe chuck. Use soft
metal around work to prevent marring
of surface by chuck jaws. Grip on
center section, allowing large end
to project 1" and-true as before.

i
22 . Set lathe tool for facing and face

o length as per drawing.
,. Round face as per drawing.
23. File face lightly to remove tool

larks. Polish with emery cloth.
24. Hand in for inspection and grade.

12.

k

24.

-0

13, Bring jawsup lightly to
' 7el dia. So-that concen-

triCity remains true.

22. Iklustrate use of form
tool or file for ro ding.



Project II
4

Job k. 4

Drawina Nos.,Svp
A

Objectives:
Using th equipment, materials, .

operations listed here, the student
win be,able to'produce the piece
shown op.'the drawing in accordance
with the,time and accuracy requirements
specified.

Equipment:
Enginb lathe
Collet attachment and g" collet
Tool bits

Operator's job title: Engine lath's, operator

Project Name: Ball peen hammer

Job name: Pin

Lathe file
Polishing cloth
6" scale

-E4,0.3. No. 604.280

Time: 2 hour
4

erat' its

1. Faci
2. Filing
3. Polishing
4. Measuring

Materials
CRS 8AE 1018,

1" long

I t dia. x

Selected references:
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &
Smith

PROCEDURE TECHNIQUES AND RELATED INFO.

1. Mount collet assembly and tighten
workpiece in g" collet.

2. ace one end to clean up.
3. àce oppositelend to i" length.

, 4. File both,ends to /4" radius.

S. Polish with emery cloth.
6. Hand in for Ifisi:ection and grade.

Run at slightly higher
speed than for turning.

35
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Unit No.

,Project 111

elob No. 1

in

Operator's job title: Engine lathe operator

Projact Name: Die wrench

Job name: Body D.O.T. No. 604.2-80

Time:5 hou

Objectives:
Using the equipmgrt, Materials, and
operations listed'here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe

. 3-jaw chuck
Drill chuck
Center drill

l'.4 drill

" machine reamer

Boring tool and holder
Carriage stop
6" rule
Inside caliper
Inside'micrometer

Toolholder and tool bits

Selected reftrences:
Machining Fundamentals by Walker, and Machine
Smith

Operations
1. Facing
2. Center drilling
3. Drikling
4. Reaming.
5. Boring,,

6. Filing

Materials
SAE 1.018 CRS,
.13qidia x 3" lona

Tool Technology bk McCarthy

PROCEDURE

1. Select stock and remove sharp edges.
2. Locate in 3-jaw dhuck to face end and

file iadius.

3. Reverse piece and true up faced side
in 3-jaw chuck..

4. Face to length and file radius.
5. Center drill.-
5A.Drill through with A" drill.
6. Drill through with.4" drill.

7. Ream with machine reamer.

36.
26

TECUI UES AND RELATED INFO.

2. Demonstrate use of single-
Cut file. Stress safety
when filing work close to
chuck jaws.

3. Use parallel to true up
faced side with chuck
face.

Caution: Be sure to remove
parallel before_starting
machine!

6. Use reamer to check hole
for.oversiz ondition
before dri ling all the

<7way through. Point out
proper speed and feed for
drilling. CSX4 = 544 r.p.m.

D

Use light feed.
. Introduce slower speeds
for reaming and use .of
cutting oil.



PROCEDURE

8. Set up boring tool and carriage stop.

9:,Dore to siie and depth.

a.

10. Break sharp edges and submit for
inspection and grade.

37

27

TECHNIUE,
8. Demonstrate depth setting

with ,carriage stop using
I" block between carriage
and stop.

9. Explain boring principles
aneset up.
Stress this point: Do not
power feed against carriage
stop. Introduce the use
of inside calipers for
checking diameter lóf bore.
Make final size Check wiih
inside microieter.

\-10. Show how to break sharp
edges with emery cloth.



Unit Po.

Noject III

Dwing

wOrjectives:

ysing the equipment, materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Operator's job titZe: Engine lathe operator

Project Name: Die Wrench

job name: Handle D.O.T. No. 604.280

'Time: 7 hours

Equipment:
Engine lathe
Collet attachment
11" and 4." collets

Lathe centers
Drive plate
Lathe dog

Selectedreferences:
Machining Fundamentals
Smith

r

Toolholder and tool bits
Threading-tool
Center gage
Outside zalipers and 6"
1" micrometer
1"-28 thread gage4

1.

Operations
. TaperFacing

2. Center drilling turntNr
3. Knurling Undqr-
4. Straight turning cutting

7. Threading
8. Ra4i,us

.fOrming
Materials

RS,
,'7111lcing

SPPircleils ,75

2

rule

-

by. Walker, and Machrne Tool, Technology by McCarthyr

1. Select stock and remove sharp'edges.
2. Set,up collet attachment and locate

work.in 4" collet.

3. Face and center drill one end of
both pieces.

4. Reverse in collet-and face and center
drill.

5. Attach lathe dog and locate between
centers.

6. Knurl required length.

7. Straight turn g" dia. to .length.
8. Set compound to li° angle,with

center line and turn taper.

. Denlltrate correct pro-
cedure for mopnting"collet
attachment and using collets..
Stress clean sRindle ana /
correct key..alinement.

3. Explain the value of doing
each operation on both
pieces bethdoing the
pext operat .

4. Point opt the need to re-
. move We center on radius

end later, thus controlling
the hole depth.

5: Review technique of center .

mounting and checking 'to
eliminate taper. .

6. Allow for center removal
on radiiis end whei, measuring'
length of knurled portion.

8. I trodute hand feed turning
witth, radius toor.* Use
calipers to check small
diamemr_of taper.3 8

28



9. Straight turn thread diameter.

10. Make undercut at shoulder.

64 11. Cut thread to fit gage.i

12. Locate in collet on 4.1 diameter
and face off center on large end.

13, Fop radius on end.
14. Reibve all sharp edges and polish.
IS. Submit for inspeciion and grade.

4

3 9

TEC a AND R

9. Stress the plus .000"
tolerance on O.D. of.
thiead.

10. Use tool bit ground to A"
width to plunge cut to
depth. Check diameter
with calipers.

11. Review threading setup
with compound at 30°., Use
a narrow point threading
tool to thread to A"
undercut.. Tool must be ,at
center heightn Compound
infeed is .75 41

No. of threads
12. Stress use of appropriate

4 size collet to hold
knurled diameter of over-
size.

13.,Use radius tool or file.

e,t



Unit No.

Project IV

Operator's job title; Engine lathe operator

Project Name: Fly tool face cutter-

job No.1 Job name:'Body

Drawing No. 8

Objectives:
Using the equipment, materials, and
operations listed here, the.,student
will be able to produce the piece
shown on the drawing in adcordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe
4jaw independent chuek
Micrometer carriage stop
Right-hand -toolholder
Rough turning tool

1" radius turning
tool

Chalk
,Dial indicator
1" micrometer
6" rule

D.O.T. No.604.280

Time: 31 hours

,Operations
1. Truing
2, Faeibig

3. Chamfering
4. Shoulder turning

Materials
1 pc. CRS S.A.E. 1018.
2" dia. x 2;" :

Selected,references:
Machine Tool Technology by McCarthy2and Smith,and Machining Fundamentals

JalialLes(
PROCEDURE

1. Cut stock to length as
a power saw.

2,, Remove all burrs with a file.
3. Mount a 4-jaw independent chiack on

spindle

TECHNI UES'AND EaWUTEffil:

per drawing,usind 1. Cut stock ??" to V
longer than finished,length.

lathe

4. Clamp 2" dia. .stock in 4-jaw chuck.

-,Leave 1W-extending-from chuck jaw
faces.

5. True up work to a.total indicator runoUt
of .00rt

6. Face to clean up saw marks.

7. Set up a turning tool and rough turn
to lip dia. by li"'Iong.

4 0

30

3. Caution: Use.a cradle to
eliminate damage to lathe
ways and the need for
bolding a heavy chuck.
Use the concentric,rings
to set jaws for 2" dia..
stock.
Exp aim the meaning of
tot1 indicator runout.
(T.I .)

6. Caution: Do not remove
more material' than necessary
to achieve a smooth surface.

7. Set rough turning tool
slightly above center and
away from direction of
feed. Select the proper
_roughing speed and feed.



8. Set up
radius

PROCEDURE' ". TECENIQUES AND RELATED INF&

finish turning tool with 1"7

on nose of leading edge.

00

g Turn to .623V dia. and face shoulder

to 11" length
2 -

10. Turn chamfers Tte x 450 on end-of
shank and on body.

111. Check all sizes for correct dimensions
before ,removing from chuck.

.12. Place finished diameter/in at collet
and skim cut 2" dia, to run true.

13. Remove all sharp edges with a 'file and
emery cloth.

14. Submit for inspection and grade.

41

31

8. Use a micrometer'carriage
stop and set for required
length as indicated on
draiing.

9. Check micrometer calipers
for accOracy'usingda sizing
standard.

10.. Use compound st to proper
angle.



Unit No.

Project V

Job No.1

Operator's job title: Engine lathe

Project Name: Self-centering vise

Job name: Jaw-actuating

operator

screw D.O.T. No.604.280

Time: 7 hours

Objectives:
Using the equipment, moterials, and
operations listed here, thp student
will tfe able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe
Collet attachment
Tool bits
Center drill

Drill Chuck
Lathe centers
Hermaphrodite calipers

Operations
1. Facing S. Chanfering
2. Center drilling 6. Layout
3. Turning 7. Measuring
4. Recessing 8. Threading

Materials
CRS 1020, pdia. x 4;"

Selected! reftrences:

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &
Smith

/ZWDUL___?.E

1. MOunt collet chuck assembly with i"
collet.

--2:-Arrange-for-proper"spindieSpeed.
3. Set lathe tool for facing
4. Face both ends to lenfth.as per drawing.
5. Drill A" dia.,hole (with No. 2 center

' drill) in bo ends, using drill uck
in tailstockt Ch

indl,e.

6. Remove drill dhuck and replace tailstock
center.

7. Arrange heads4tock for turning hetween
centers.

8. Place shaft between centers in lathe.
Dilve with lathe dog.

9. Layout shoulder dimensions.
10. Set lathe tool for turning.
11. Rough turn ;" diameter. Finish tuTn

.,po .375".

12. Set tool for recessing 4u slot.
13: Recess to i" diameter by width.
14. Set dhamfering tool.
15. Chamfer Ile x 450 all edges as per

drawing.
-

16. Turn piece end for end. Drive with
lathe dog and protect ;" dia. with
soft material.

32

4 2

TECENI UES AND RELATED INFO.

8. Discuss common error of
binding lathe dog.



1TOCEDURE

r I

17. Arrange gearing for cutting as per
dram:ft.

18. Set tool for threadcutting.

19. Cut right-hand thread. fit to mating
part. .

20. Cut left-hand thread. Fit to mating
part.

21. Remove all burrs and phish.
22. Submit for inspection and grade.

4 3

33

TECHNIQUES AND RELATED INFO.

1 . Set compound at 29i°
or-30° to the right to
cut right-hand thread.

.20. Set COinpound 29i° or
300 to the left to-cut
left-hand threads'.



Unit

Pr'oject V

Job No.2

N s. 9 11

*Operator's job title: Engine lathe operator

Project Name: Self-centering-vise

Job.name: Guide rod D.O.T. No. 604.280

Ti : 1 hour

Objectives
Using the equipment, materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe
Collet chuck attachment
Tool bits
Vernier calipers

A

Operations
. 1. Facing

2. Chamfering
3. Measuring

Materials
CRS 1020, i" dia. x 4"

Selected reftrences
Machining Fundamentals by*alker, and Machine Tool Technology by McCarthy'
& Smith.

PROCEDURE TECRNIQUES AND RELATED INFO.
1. Mount collet chuck attachment with

4" collet. Tighten with draw bar
and have stock projecting p'.

--2.-Set-lathe tool-for-ficing-and chamfering.-
3. Face one end. (Duplicate operations for

both rods.)

4. Chamfer end Al' x 45°.
5. Turn piece end for end and take light

facing cut.
6. Remove stock and measure overall length.
7. Finish facing to length as per drawing.

8. Chamfer end 121 x 45°.
9. Remove burrPand polish.
10. Submit for inspection and grade.

4 4

34

3. Set lathe compound
parallel to ways, lock
carriage, and,use dial
for depth settings.

O.

7. Bring tool bit up to work
face and remove the required
material by using the
compound dial.



Unit No.

Project V

Operator's job title: Engine \lathe operator

Project Ncmie: Self-centering vise 44

Job No.3 Job name: Knurled handle

Oblectives:
Using the equipment, materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe 4,11 and 44" drills
3-jaw universal chuck nring ,tool
Thol bits i" machine reamer
Drill chuck N ' hardene mandrel

Center dri 11 Lathe file ,

Knurling tool Micrometer
Hermaphrodite calipers

D. O. T . No. 601.280

3 hours.

OpereOtone
1. Facing 6 Removing

2. Center drillig 7 Boring
3. Turning 8 Filing
4. Knurling 9. Polishing
S. Drilling 10. Layout

Selected references:
Machining Fundamentals
Smith

by Walker, and Machine

11. Measuring

Materials
Aluminturt 24 ST, li" dia.

by 2" long

Tool Technology by,McCarthy &

PROCEDURE TECHNI UES AN RELATED FO.

1. Place stock in 3-jaw universal chuck with
li" projecting.

Z.- Set -lathe- toolfor -facing- and -face- end.--

3. Center drill enctof stock with center
drill held in drill chuck in tailstock
spindle.

4. Remove drill chuck and replace with tail-
stock center.,

5. Adjust tailstock to ,support end of work.
6. Set lathe tool for turning.
7.,Take light cut on 4" a1iamete4 so

that stock is clean and runs true for

1" length.
8. Set medium knurl and knurl machined

surface.

9.. Remove the tailstock center and replace
with drill chuck .

35

'4 5

1. Remove burrs from workpiece
and adjust so stock runs
true.

---27-See- content -out line -Item VII-,

Speeds and Feeds.

-

8. Adjust the lathe to a slow
back geared. speed and a
fairly rapid feed. Force'
the knurls slowly into the
work surface until a pattern
begins to develop, then feed
toward headstock and flood
with cutting fluid.



FRO DOE

10. Drill through hole with -Lit drill.
16

11. Redrill with44" drill.
12. Set boring tool and boreto .365.

13. Use 11" machine reamer and ream to
size.

CHN S D RE ATED FO.

14. Remove Workpiece and press ;" dia.
hardened mandrel through reamed hole.

15. Arrafige_lathe for turning between centers.
Clamp lathe dog on the larger diameter
mandrel end and mount between centers.

16. Layout shoulder lengths' as per drawing:
17. Set lathe tool for turning and'facing.
18. Rough turn 11" diameter and shoulder

dimensions plus k.
19. Finish turn 1" diameter.
20;,Face 1" shoulder apper drawing.
21YFacti";" shixiiaer as per drawing.
22. Round all sharp edges with lathe file.,
23. Polish with_emery cloth.
24. Press out hardened mandrel.

25. Submit for inspection and grade.

10. Back drill At frequently,
to remove dhips from flutes.

12. This operation trues hole
and Alots reamer straight.

13. Locate raii9T;in the bored
hole before tightening in
the drill dhuck: Use a
cutting speed about
that for a similar size
drill,and a slow steady
feed with a cutting fluid.

14. Enter small end of,mandrel
in hole and position so
that-larger diameter,of
the mandrel is at the
knurled end. Use oil in
hole before pressing in
arbor press.

24. Support on knurled end
and press-small end of
mandrel through the work-
piece on the arbor press.

.0?



Unit islo.

FodeCt VI r

Job No.

Operator's job title:. Engine lathe operator.

,PlOoject Name: Close quarters hacksaw

Job name: Frame
te

D.O.T. No.604.280

Objectives
Using the equipment, materials, and
operations listed here, the student
will be able to produce the piece
ihown on the drawing in accordance
with the time and accuracy requireMents
specified.

Equipment:
Engine lathe
3-jaw.chuck
Toolholder
Tool bits 1

Die and die stock
Cutting oil
12" rule

-) Single-cut mill file

Operations
1. Facing
2. Threading with die
3. Radius forming

Materials
SAE 1018 CRS,
1 pd. ii" dia. k 11;"

long

Selected reftrences:
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &
Smi ,

PROCEDURE. '

1. SeleCt.stock andiremove.sharp',edges.
2. MOUntin 3-jorchuckand. tace

4

3. Form radiuS with radius tool.
4. Reverse,face to length, and chamker.
5. Locate die,,s6pport with tailstock, and

revolve mddhine by handlto cut thrdad.

6. Remove burrs and polish.
7. &limit for inspection and grade.

(47
37

TECHNIQUES AND RELATELL,INTO.

. Select a 3-jaw dhuck for
more holding power during
the -die -threading- operokon

3. Use file or forming tool.

5. Follow the die with the
tailstock to keep it
straight. Support die
stock handle with tool-
holder shank. Use cutting
oil whenever threading
steel.



Unit No.

Project VI

Job No.2,

Drawsn Nos. 13 14

Operator's job titZe: Engine lathe operator

Project Name: Close quarters hacksaw

job name: Handle D.O.TyNo.604280

Time: 6 hours

Objectives:
Using the equipment, materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the- time and accuracy requirements
specified.

Equipment:
Engine lathe
Collet attachment
Lathe centers
Drive plate
Lathe dog
Knurling tool

Operations
1. Facing
2. Center drilling
3. Straight turning
4. Angle turning

Toolholder and tool bits
Drill-chuck
Center drill
.No. 6 and fp drills
1"-20 tap and handle

SeZected references:
Machining Fundamentals by Walker, and Machine Tool
Smith

5. Knurling
6. Drilling
7. Tapping

Materials
Aluminum 24 ST,
1" dia. x 5" long

Technology by McCarthy &

PROCEDUR ECUNI UES'AND LATED INFO.'

I. Select stock and remove sharp edges.
2. Set up collet attaChment and 1" collet.
3. Locate work in collet, face,and center

4. Reverse piece, face to length,and center
drill.

5. Locate between centers with dog and
drive plate.

6. Turn to .927" t .002", 4" long.

7. Turn to .875 ± .002", A" long.
8. Knurl with medium pitch-knurl.

9. Remove dog and lathe centers and
remount collet attadhment.

10. Locate in collet and turn end to
.875" ± .002", i" long.

11. Turn .500" ± .002, A" lOng.
12. Set compound to 30° off centerline

cut angle to blend with dia.

38

3. Stress cutting speeds for
aluminum -and. usekerosene __

for cutting fluid. Alu-
minum is machinea over 300
ft. per minute.

5. Locate dog close to end
to clear knurling tool.

6. Turn .010" undersize
before knurling.

8.0ring size up to .937 ±
.002 for fit in collet.

4

10. Point out need to be care-
ful not to mar work with
collet. Avoid heavy cut,s
when holding in a collet.

and 12. Caution: do not run into
.500" dia. when machining
the 30° angle.

4 8



PROCEDURE

13. Mount drill chuck and Nol. 6 drill in
tailstock and drill hole li" deep.

14. Start e-20 tap in drilled hole,
guiding it with tailsOck center; tap
i" deep.

,

.

,

15. Remove tap, reverse work in collet and
drill A" dia., 3&" deep.

,

16. Remove drill chuck, locate 4,1
in tailstock'spindle and drill
deep.

17. Remove wo4k and finish tapping
thread aqthe bench.

18. Remove burTs and polish.
19. Submit for inspection and grade.

drill
3&"

1" 20

39

9

TECHNIQUES AND RELATED INFO.

14. Guide the tap with tail-
stock center to assure
straight threads.

15. Use pilot drill to depth
before using large drill.
Use kerosene for lubri-
cant on aluminum.

4



Unit No.

Project VI

Job No.3

Dr Aos. 13 14

Operator's job title: Engine lathe operator

Project Name: Close quarters hacksaw
A

Job name: Adjustable blade retainer D.O.T. No.604.280

,Tim : 2 hours

,Objectives:
Using the equipment, materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe
3-iaw chuck
Toolholder
Tool bits
Die and die stock
Cutting oil

Tail stock center
Jacobs chuck
Center drill
Lathe file
Emery cloth

Selected referenceé:'
Machining Fundamentals
Smith '

by Walker, and

Operations
1. Facing 6. Threading
2. Turning 7. Filing
3. Layout 8. Polishing
4. Measuring 9. Cutting off
5. Chamfering

Materials
CRS 1020, i" dia. x

long

Machine Tool Technology by McCarthy C

ROCEDURE

1. Mount 3- aw chuck on the spindle.

- . -

2. Select i" dia. x long stock
and remove sharp edges.

3. Tighten 3-jaw dhuck with li" pro-
jecting. ,

4. Take facing cut.
5. Mount Jacobs chuck and center drill in

tailstock. Center drill.

6. Layout li" shoulder length plus
with hermaphrodite.

7. Rough turn .250" diameter while
supporting end with tailstock center.

8. Finish turn .25Wdiameter and face
shoulder to layout.

9. Face off end to 1? shoulder
distance.

10. Chamfer end
6

-I." x 45°.
. 1

50

40

TECHNI UES D RELAIED INFO.

1. Stress that mating spindle
and inside of chuck must
be free of burrs and chips
Am) _moluiting.

3. Caution: After tightening
workpiece, remove the
chuck wrench immediately.

5.

6.

7.

Demqnstrate that the-tail-
stodic and headstock must be
in alignment for this
operation.
The 1" excess will be

4
removed after turning.
Do not cut shoulder distance
beyond layout line.

9. Discuss reason for supporting
long slender work fhis way.

10. Point out that a dhamfer
prevents a knife edge on
the thread and is a lead
for the die.



PROCEDURE TgC NI AN R TED

11. Locate die on work and backup with
tailstock.

12. Turn spindle by hand, follow with
tailstock, and cut thread to I"
length.

13. Turn piece around and cut off to
overall length.

14. File sharp corners, then polish.
15. Submit for inspection and grade.

a

12. Use cutting oil.

13. Show .mportaie of side
clearance for a cutoff
operation.

41

5 1



Unit No. Operator1-8 job tiaez Engine lathe operator
* .

Project VI, Project Name: Close quarters hacksaw
,

f7e*-namv:,'4'ikl e D.O.T. No. 604.280
4 -

o z ' t .. ,,,I_______
Draws 1 'Time: 2 hour

.4.... ,

Obje 4: ,,
4 ) 4

Usi thg Oquipment, mat eri s, arid
o ipts listed here, the student

Joe' able to produce the piece

I o

k

3., Po
.04

4ing

4. MeasuringshOwn: on _the drawine in accoFdance
with the-tithe and accuracy requirements
specified

Equi
Engine lat
Collet asselribly, and" collet
Tool bitS
Emery cloth
,

Materials

i" drill rod, 4 u long

,,Selected references:
- 'Macgtning Fundamentals by Walker, and Machine Tool Technology by McCarthy

Smith
PROCEDURE TECHNIqUES AND RELATED INPO.

1. Mount collet assembly and tighten
workpiece in a i" collet.

2. Face one end to clean up.
3. Facle opposite end,to i" length.
4. Polish ends with emery cloth.
5. Submit for inspection and' grade.

egt

52
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Unit No.

, .

Project VII

Job No,.1

Operator's job title: Engine

Proj.ect Name: Bench vise

Job name: Nut

Dr i Nos. 15 16

lathe opekator

Objectives:
.Using the equipment, materials, and
operations listed here, the student
will be able to produce khe piece
shown on the drawing in accordance
with the time and accuracy requirements
ppecitied.

Equipment:
Lathe
3--jaw chuck

Center drilliJacobschutk
i", and i4" drills

5"-11 tap

D.O.T. No.604.280

Nme:.3 hours

Operations
1. Facing 5. Measuring
2: Center drilling 6. Filing
3. Drilling 7, Polishing
4. Tapping

Lathe file
Emery cloth
1" micrometer
6" scale
Toolholder and

tool 'bits

Materials

CRS 12" dia: x .1"

Q

long

Selected references:
Madhining Fundamentals by Walker, and Machine Tool Technologi by McCarthy &
Smith \

PROCEDURE TECHNI UES D RE D I FO.

1. 7

1. Select stoek and deburr..
2. Mount in 3-jaw chuck and tighten.
3. Face end to clean up surface.
4. Reverse workpiece on parallel and

tighten. (Caution: Remove parallel.)
5. Face end to ;" length.
6. Center drill.
7. Drill through with 1°- pi 'lot drill in

tailstock.

8. Drill through with 1" drill.
9. Drill through with 717" d '11 .

10. Set up ;"-11 tap to be guided
square with tailstock.

11. Tap trough:reverse spindle inter-
mittently to break chip.

5 3

43 1

9. Demonstrate how to use
drill as a reamer to main-
tain size.

10. Use cutting oil and slow
speed..

lla.Show how to use the un-

clamped tailstock, with
the tap held in a drill
chuck and the entire as4em-
,bly'guided by hand presure.

-11b.Other operations will be
done on threaded stud of
the vise jaw.



Unit N.

Project VII

Job No.2

Operator's job titie: Engine lathe operator

Project Name: Bench 1.fie
. . ,

job name: Washer

Objecavea:
Using the equipment, materials, and
operations_ listed,here, the student
will be able ,to produce the piece
shown on the drawing in aCcordance
with the time and accuracy requiremen.6
specified.

Equipment:
Lathe
3-jaw chuck
Toolholder and tool bits
Center drill and Jacobs Chuck
ep A", and Lte drills

Setected referenCes: 1

Machining Fundamentals bx Walker, arid. Machine'Tool Technology by McCarthy
Smith

1",micrometer
6" scale
Lathe file
Emery cloth -.

D.O.T. No. ,604.280.

Operatioms
1. Facku 5. Drilling
2. Turning 6. CutOff
3. Chamfering 7. Polishing.
4. Center drirling

Matericas

CRS 17" dia. x 1V long

"P4mats=s PROCEDURE TECHNI UES ANErRELA D INFO.

1. Select stock and.deburr.
2. EAend stock 1" from face of 3-jaw

chuck and tighten.
3. Take facing cut to clean up surface.
4. Turn O.D. to tlean up surface to

4" length.
5. Chamfer 450 x Au.
6. Center drill.
7. Drill 1" deep with y pilot drill
8. Drill-1" deep with TT" drill.
9. Drill 1" deep with 41rr drill.
10. Cut off to 4"r Widthsg

11.,Face remaining piece to clean
12. Chamfer 450 x
13. Cut off to 4" width.
14. Polish and deburr.
15. Submit for inspection and grade.

uP.

. 44

54

10. Use cutoff tool i" to A"
wide.



Unit No.-
Projeot VII

Job No.3

Oper torte job titZe: Engi

Project Name: Bench vise

Jog'name: Handle

lathe:Operator

D. O. T. No. 604.280

Drawina Nos. 4 Ilours

tsieotives:

. ng the equipment, Materials, and
operations listed fiere, the student

. will be able to produce the piece
shown on the drawing in dccordance

.

with the ti.te and accuracy requirements
spgbified.

_V.-Equipment:
T..

*
Lathe
3-jaw chuck
Center drill and Jacobs chuck
Toolholder and tool bits
Pine knurling tool

Countersink
1" micrometer

'6" scale
Lathe file
Emerycloth

V

Selected reftrences:.
Machining Fundamentals by Walker, and Machine Tz:11, Technology bi McCarthy &
Smith

Operations
1. Facing S.

2. Turning
3. Knurling 6.

A. Cutting off g.

Materials

Center
drilling

Chamfering
Filing

CRS 7" dia. x. 6" long

P j; TECHNIQUES AND RELATED INFO.'

1. Select stock and deburr,
2. Tighten in 3-jaw dhuck and fac
3. Center drill.
4. Extend S" from chuc% fce, support w th,

tailstock center,an ighten work.
S. Rough turn 4P. dia. tok and face

shoulder to 241
6. Finish turn +11 dia. and.face

shoulder to 3A".
7. Mount fine kruirl and knurl to within

1" of.chuck
8. Eut off to 3g" lengtb. -(Part A)

9. Face off remainder to clean up. (Part B)
10. Center drill.
11. Drill 11" deptn 7

Ewith drill.TT 2
Countersink to fedia.

12. Cut off to g" Length.
13. Mount collet assembly with i" collet.
14. Chamfer botfr ondt (Part B) to 45! x
15. Tighten Part A in 4,1 collet.

16. Chamfer both ends 450 X 14".
17"! Finish turn ilv-r dia. x tin length

18. Deburr and polisb.
19. Submit for inspection and grade.

5 5

45

17. Fit tO Part B.



alit No.

Project VII

Operator's job title: Engine lathe operator
_

Project Name: Bench vise

job No.4 Job name: Guide pin

Objectives:

Using the equipment, materials, ancr
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Lathe

Collet assembly and
Tootholder and tool
Lathe file
Emery cloth
6" scale

1" collet2
bits' -

D.O.T. No.604.280

l hour

Operations
I. Facing
2. Chamfering
3. Mosuring
4. Piling
5. Polishing

Materials
prill rod
i" dia, x 3" long (2
required)

Selected references:
Machining Fundamentals by Walker, and Machine Tool. Technology by McCarthySmith.

120,CTECHNI .5 AND RELATED INFO.

1.,Select stock awl ddburr.
2. Mount collet assembly with ;" collet.
3. Tihten workpiece and face one end.
4. Rev rse and face to 3i" length.
5. ChamfeT 45° Nri.
&. Deburr and polish.

Submit for inspection and grade.

5 6

46



4.

Unit No.

Project VII

Job No. 5

DrcJA)inl hoe 15 17

Operator's job title: Engine lathe operator

Project Name: Bench vise

Job name: Fixed and movable jaws D.O.T. No.604.280

Objectives:
:Wing the equipment, materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy reqrirements
specified.

Equipment:
Lathe
4-jaw chuck
Height gage
Layout plate
Center punch
Center drill

Operations
1. Facing 5.

2. Measuring 6.

3. Turning 7.

4. Undercutting 8.

Indicator
Toolholder and tool bits
Knurling tool
Lathe file
Emery.cloth

Selected references:
Machining Fundamentals by Walker, and,Machine Tool Technology by McCarthy
Smith

Threading
Knurling
Forming
Polishing

Materials *

CRS lz" x li" x 7A"

PROCEDURE

1.,Select stoCk and deburr:
2. Mount 4-jaw chuck and tighten workpiece.

3. Face one end to clean up.
4. Reverse workpiece and face overall

length to 7".
5. Layout center at 1"-11 thread on ends

and center panel.
6. Center drill.

7. Mount workpiece in 4-jaw Chuck and
tighten jaws until hole runs true.
Leave 3" extending from chuck face.

8. Rough turn ii" dia. and face shoulder
to 211, length.

9. Undercut i" width x i4" dia.

10. Finish turn to .625" dia. and face
shoulder to 2,4" length.

10A. Chamfer 450 x
11. Set for threading 1"-11 thread.

12. Thread to 1" length.
t 13. Mount nut tight on screw.

47

5 7

TECHNIQUES AND RELATED INFO.

2. Show how concentric rings
on chuck are used to
tenter workpiece.

5. Demonstrate use of height
gage on layout plate.

6. Use shop,practice to select
alternatives for center
drilling.

7. Use tailstocic,center to get
approximate center and then
indicate center drilled
hole concentric with spindle.

12. Fit to mating.nut.



14. Take skim cut tO-clean up 17" dia.
on nut.

15. Set up medium knurling tool and knurl
0.D. of nut.' t

16. File i" radius on either end of
nut.

17. Deburr and-polish.
18. Submit for inspection and grade.

_L.

58
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Unit No.

Project VII

Job No. 6

Operator's job title: Engine lathe

Project Name: Sena' vise

Job nqme: Screw

Draz,in. Nos. 15 16

operator

D.O.T. No.604.e80

Time: 6 hours

Objectives:
Using the equipment, materials, and
operations listed here, the'student
will be able to 'produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified:.

Equipment:

Lathe
3-jaw chuck
Toolholder and tool bit
Center drill
Jacobs chuck
Collet assembly and in collet

Operations
1. Facing S. Threading

2. Center drilling 6. Forming
3. Turning 7. Polishing
4. Undercutting 8. Measuring

Lathe file
Emery cloth
1" mleYometer
6" scale
Tailstock center

Selected references:
Machining Fundamentals by Walker, and Machine
Smith

Materials
sCRS 1" dia. x 5re long

Tool Technology by McCarthy !,2>

1. Select stock and deburr.-
2. Mount 3-jaw dhuck.and tighten shaft.
3. Face off end to clean up.
4. Center drill.
5. Extend work 4" from chuck face, support

with tatistock center, and tighten.
6. Finish turn 1.1" dia. to 3;" length..
7. Rough turn in dia. to 3" length.
8. Finish turn .500" dia. and face shoulder

to 3t."'length.
9. ChamFer 450 x

2
10: Undercut i" width x " dia.

11. Setup for.threading.
12. Thread i"-13 UNC.
13. tiount collet assembly ith in collet.

14. Reverse workpiece tighten.

15. Face to overall length 5A".
16. Finish turn ri" dia. xi; length. 16. Use forM tool with i" R.

17. Finish"4" R. 17. Use file or form tool.

11. Fit to standard

18. peburr and polish.
19. Submit for inspection and grade.

49



Unit No.

Project VIII

Job No. 1

Operator's job title: Engine lathe operator

Project Name: Lathe dieholder

Jbb name: Sliding holder D.O.T. No. 604.280

. j2razizisi ilour s

Objectives:
Using the equipment, materials, and
operations listed here, the student
will.be able to produce the,piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment: .

Engine lathe
3-jaw chuck
Collet attachment, collets

Toolholder and tool bits
Headstockltailstock centers
Micrometer stop ,

Jacobs chuck, center drill
Selected references: :S.:

Machining FundamentalsIODglicer,' and'Machibe Tool i'ethnology by Mccarthi
-Smith , 40,

PROCEDURE ' ril73CHEIWED INFO

Operations '4
1. Facing, 7

2. Center drilling 8
3. Turning 9
4. Knurling 10

5. Undercutting 11
6. Forming 12

driving dog,

1-2" micrdmeier
Vernier caliper
Knurling tool,
Lathe file ind,

Materials

-6E-2177;4a.

. Drilling

. BOring-
. Filing
. Polishing]
. Layout
. Measuring .;

x 34"-long

emery cloth , P ,l. ?

.)

0 - 44 -

i.

4°
,

.0. .

1. Slect stOck anddeburr ends.
, .

, - - . , I , -
'' 2. MoUnt 3-jaw chuck _and ighten workpiece,
.'s, c - $

,3..Take facvig cut loA4ean up rough surfac, tl
4, Center,drpt

_ 55-!-Revers4 workpiieceAend(take facing-autli.
:to 3e4ength..

§,Cent,dx
, 7.,,ExXehd.wor4ipielcOli ort.pple
° ,in .141st ck Cemte htenchuck.

8.,RbUgh turn 1.010",dlealker,plus Vt"
andlace,shoulder tq'4"f.

9. Remq 4chtuck and mount,workkie0 ;

Ph
, .

''- bet& ,Centers wit12'driFe -dog clamped.,
io iJL""diameter:10 .

10.'Takk,x-sall,finiih cut to 'clean.up <
1

-

H. Mount coarse knurl:mid knur1,220'

t
r ExplaiktHatileatInk centbr
in the tailstdPck °center befbrd:

huck.helpsV
e,

8

diameter. .- r .
.

'r-12. Finish turn " depth"bn eithei

.7 .

' side'bilTur t16&",width.

;
.11. EmphaOrAe th6 use of oi'iand

backgeirg
C*

*' 13.- Finish Au rada. on eithe4j'en.4
A4PReverse workpiece,and finish tarn-.

1.00% etet and faca shduPlier-to
.

'21" l'a , -, .

8 ,

File4or 'use a form too .

14. Protect knurl with sdft
, material.



PROCEDURE # TECHNIQUES AND RELATED INFO. .

15. Undercut .ILD' diameter x le, width.
az

16. Finish 4e, radius.

17. Mount collet assembly and hold shank
in a 1" collet.

18. Pilot drill with irp, drill to lf" 18. Use oil and back out
depth. drill frequently.

19. Finish drill Ai" diameter to 17" depth.

20. Mountboring tool and micrometer stop,
then rough bore 1.500" diameter to
lia" diameter x .490" det)th.
32

21. Finish bore 1.500" diameter to fit 21. Emphasize that_mating
die and face inside shoulder to 1..." parts are used for fitting.

2
depth.

22. Deburr and polish.

23. Submit for inspection and grade.

16. Use file or form tool.

61
4'
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Unit No.

FIvject VIII Project Name: Lathe dieholder

Job No.

Drawi N . 19

Operator's job title: Engine lathe

Job name: Tapered shank support_

operator

D.O.T. No. 604.280

Time: 12 hours

Objectives:
Using the equipment, materials, and
operations listed here, the student
will be able to proddte the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Operations
1. Facing 6.

2. Turning 7.

3. Center drilling8.
4. Undercutting 9.

S. Taper turning 10.

Drilling
Boring
Measuring
Filing
Polishing

Equipment: Materials
Engine lathe Micrometer 1" CRS 2" dia. x I2 " long
3-jaw chuck and 2"
Toolholder and tool bits Vernier caliper c-\

Headstock and tailstock No. 3 Morse taper
centers adapter

Jacobs chuck, center drill Set of radius gages
Driving dog I" and 7" drills

4' 4Selected reprences:
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy
Smith

PRO DURE TEOHNI UES AND RE TED INFO.

1. Select stock and deburr ends.
2. Mount 3-jaw dhuck and tighten workpiece.
3. Take facing cut to clean up rough surface.
4. Center drill.

5. Reverse workpiece and face end to 71"
length.

6% Center drill.

7. Rough turn tapered shank to 1"
diameter mid face shoulder to 4"
length.

Undercut 44" diameter with radius
tool to a length of 4i".

9.

10.

11.

Finish
Finish
Set up
taper.

turn .680" diameter to .1" length.
i" radius on the end.
taper attachment for given

12. Rough turn taper to .840" small end
and .991" large end.

6 2

52

0

8. Describe alternate methods
for grinding single point
form tools and checking
them with a radius gage.

10. Usecile or a form tool.
11. If attachment is not

available, use offset tail-
stock method. 1)..sdribe

advantages of taper attach-
ment.

12. Demonstrate how to compen-
sate for errors of taper
until correct one is
achieved.



PROCEDURE

13. Finisk turn taper leaving grinding
stock .805" small end and .956" large
end.

14. RemoVe centers from lathe,and mount

TECHNIQUES AND RELATED INFO.

13. Show how to use micrometer,
tapered adapter,or, tapered
gage for fitting.

14. Check for runout to make
.tapOed en'd of workpiece into head-
stock. Use adapter or bore-tapered
nesti necessary.

15. Finish turn 2" diameter to clean up
surface,-

16. Pilot drill e hole to 2" depth.
17. Drill ;" hole to 2" depth'.
18. Mount boring tool then rough bore

sure taper is seated
correctly.

H11 diaMeter and 2" depth.
19. Finish borp 1.002" ± .001" dtameter 19. Describe "go" and "no go"

to 2" depth. plug gages. Use mating
part for a sliding fit.

20. Finish I" ,radii on 2" diameter. 20. Use file or form tool.
21. Deburr and, polish.

22. Submit foi.inspection and grade.
6

6 3
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Unit No.

Project IX

Job No. 1

No. 20

Operator's job title: Engine lathe operator

Project Name: Eccentric test shait

Job name: Shaft

Objectives:
Using the equipment, materials, and
operatioi ). listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe Jacobs chuck, center
3-jaw chuck drill
Toolholder Lathe file
Center gage Emery cloth
Thread micrometer Driving dog
Headstock and tailstock V-block
:centers Height gage

Selected'references:
Machining Fundamentals bylValker, and Machine
Smith

D.O.T. No. 604.280

Time: 30 hours

Operations
1. Facing

2. Straight turning
3. Layout
4. Measuring
5. Chamfering
6. Threading

7.

8.

9.

10.

Materials
CPS 1020, 2" dia.

Taper
turning

Eccentric
turning

Grooving
Forming
Polishing

x64"

TOol Technology by McCarthy

PROCEDURE

1. Select stock and deburr ends.
2. Mount 3-jaw chuck and tighten work-

piece.

3. Take facing out.
4. Center drill to no greater than

diameter.

Caution: If this hole is any larger
it would break into the eccentric
center, hole.

,5. Reverse shaft in 3-jaw chuck.
6. Take facing cut to overall length of

6
1
16"

7. Center drill (no greater than lu dia.).
8. Rough turn areas J and K to li"..

diameter and face shoulder:length 6
h" of blueprint dimension. ,

9. Tighten dog on li" &Demeter and mount
shaft between centers.

111

0. Take a skxm mit along entire length so
that the 0.D. is concentric with the
centers. 4

1. Remove the dog, color both ends of the
shaft with layout dye,and fasten in a
V-block.

54

6 4

TECHNI UES AND RTLATED INFO.

2. Discuss reasons for
avoiding excessive over-
hang and runout.

4. Point out that r.pom. for
this operation applies to
the dia. of the center
drill.

8. Support;end with the tail-
stock center.

9. Demonstrate methods to
, check alignment and con-
centricity of centers.

10. Explain the importance of
concentricity for all
diameters.



PROCEDURE TECHNIIIMANLEUATED INFO

12. Discuss technique far_
scribing centerline by
touching off from the
top of ttlishaft with
the gageirnd subtracting
the radius.

12. Take the assembly to a layout plate
-and scribe a centerline on both
ends with a height gage.

13. Tprn the centerline 90° and scribe
a line on either end .250" up from
the center.

14. Center punch the intersection of these
lines, and center drill both sides.
Caution: Do not break into true
centers.

15. Tighten dog on area K and mount
between true centers.

16. Rough turn areas A, B, and C to 111E."
dia. and face shoulder of section C
to TIE" of blueprint length.

0

14. Explain the principle of
eccentricity. Use the
drill press or local
shop practice to center,
drill eccentric centers.

16. To maintain proper con-
centriciIii of several

diameterIrrough turn all
dimensions before finish
turning to size.

17. Rough turn areas D and E to .250" dia.
and face shoulder of section E to IV
of blueprint length.

18. Rough turn areas F, G, H, and I to
11T5" dia.T

19. Reverse workpiece, tighten dog on area 19.

A, place between eccentric centers and
rough turn area H and I to dia.
Caution: Leave ir stock on either
side of shoulders for areas H and I in
order to finish face. 1

20. Place between true centers, rough turn 20.
area B to 1.560" dia., and face shoulder
to iLE" of given-dimension.

21. Finisi turn areas J and K to 1.000" dia.:
and ace shoulder of area J to given
dime sion.

22. Fini h turn area F to 1.888" dia.

23. Remount between eccentric centers,
finish,turn areas H and I to 1.125"
dia.,and face to give shoulder dimen:-)
sions."-

24. Finish turn area H to .625" dia. and
face to give shoulder dimension.

25. Remount between true centers, finish
turn area G to 1.500" dia. and face
to given shoulder dimension.

55

6 5

22.

23.

sp

Use undercuttini tooL
Explain to student how
this tool is used in-
between interfering
diameters.

Use undercutting tool.

Demonstrate the use of
the formula O.D. =
No. of teeth + 2 .

diametral pitch
Use undercutting tool.

24, Use undercutting tool.

25. Use undercutting tool.



PROCEDURE .

26. Finish turn area J to .750" dia.
and face to given shoulder dimeniion.

27. Reverse workpiece, clamp do& to area
K,and mount between centers.)

28. Finish turn area A to .700" dia. and
face shoul*er to given dimension.

29. Finish turn areas B and C to 1.000"
dia. and face the shoulder of C to
the given dimension.

30. Finish turn areas D and E to 1.187" dia.
and face shoulder of E to the given
rdimension.

.

3 . Finish turn area E to .875" dia. and
face shoulders of E tà the given
'dimensions.

32.- Finish turn taper for area B by
feeding along compound angle. Maintain
.750" dia. x 1.125" length..

33. Reversp workpiece, clamp dog to area
A and mount between centers.

34: Finish g" radii on area F,

35. Chamfer area K, g" x 45°.
36. Set gearbox for 1"-8 UNC7LH

and position threading tool and
compound for left-hand'threading.

37. Cut 1"-8 UNC-LH thread to size.

38. Deburr and polish.
39. Submit for inspection and grade.

6 6

56

7CHNIQUES AND RELATED INFO.

.27. Protect surface with soft
material between set
screw andgworkpiece.

28. Review formula for -

minimum turned dia. when
given the size of a hex-
agon across the slats.

31. Use undercutting tool.

32. Review formula: angle of
compound = tangent of
angle = .125

1.125

34. Use form tool or file.
Show the use of the
radius gage.

36. Discuss imparo
,

con-
siderations f eading .

such as: compo'?

direction of feed, fitting
and depth of cut.

37. Fit to nut, thiead micro-
meteroor, 3-wire measure-
ment.



Unit NO.

Project X

Job No: 1

Drawinapj4e2l

Objectives:
Using the equipment, materials, and
operations listed here, the stu4ent
will be able to produce the Oiece
shown on.the-drawkni in accordance
with the time and accuracy,requirements
specified.

Optirator's job title: Engine lathe operator

Project Name: lap wrench

Job name: Chuck body

Equipm'ent:
Lathe
Toolholder
Tool bits
Collet assembly and 1" collet
:Jacobs chuck and center drill
Centers and driving dog

Selected references:

Machining Fundamentals by Walker, and Machine Tool Technology by McCart6y &
Smith-

D.0.2% No. 604.280

Operations
1. Facing 7.

2. Center drilling

3.3Straight turning 8.
4. Taper turning 9.
S. Drilling 10.

6. Boring 11.

4dium knurling
tool

1" 31" drills
"-16 tapping set67

File
Emery cloth

Cutting
off

Tapping
Chamfering
Filing
Polishing

Materials
CRS.1" dia. x 24" long

410.

1. Select stock and deburr.
2. Mount collet assembly with 1" collet.
3. Tighten wo*piece in collet and face

one end to cleanup..
4. Center drill.

S. Reverse workpiece and face end tO
clean up.

6. Center drill.
7. C1000 driving dog to'one end and

mOUTif issembly between centers.
8. Finish turn to .980" dia. x 2" length.
9.-Mbunt medium knurl, then knurl .980"

dia. to 4" length. (Do not raise
,knurl above 1" dia.).

10. Mount collet assembly and lighten,work-
piece (1" collet).

11. Set compound to given angle and turn
151" dia.. to 1" length along given
angle.

12. MoUnt V pilot drill in tailstock
chuck and. drill to 4" depth.

13.-Mount Aft drill and drill to 14"

14. Set up for boring i" tapered hbfe,
feeding with compound at given angle.

1

.=.1Q.,.'ECHNIUE'S AND RELATED INFO.

9. Set lathe for low r:p.m.'s
and use oil on knurl.

14. Show that side clearance
is critical for small hole
boring. /



PROCEDURE ..._._,EANDREL,...:j...1ATED.INFO.,.
, , .

15. Finish bore i" tapered hole to 7." .

a

16. Cut.off.to 1126.".length. Nv--

17. Reverse workpiece and hold knurled 17. Demonstrate that back,
dia. in' a 1" collet, fatv should not run out.

18., Face to overall, length of 14".
19. Bore to tap drill size for a.1"16 .J

tap to ;" depth.
.

.

-20, Set up for tapping the 11"-16 h le 20. Describe'the use of the
and tap tp depth.. r . .st4rtirig tap and the

bottoming tap:
21. Chamfer end to.i" depth.
22. Debutr and pol4h.
23. Submit for inspecOlOn and grade.

. .

/8

58
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Unit No.

Project X'

job

Objectives
Using the equipment, materials, and
operations listed;here, the sOdent
will be able to produce the piece
shown on th% drawing'in accordance.
with the time and accuracy requirements
specified.

Operator's job titZe: Engine

Project Name: Tap wrench

Job name: Wrench body

Equipment:,
Lathe
Collet'assembly and

3" c011et
Jacobs chutk and center

It drill
Toolholders and tool bits
I;"drill, letter,C drill
Selected references:
Machining Fundamentals by W
Smith

lathe operator

D.O.T.r.604:280

Time: 10 hours

4 Operations
1. Facing 6.

2. Center drillIng
3. Drilling. : '7.

4. Boring 8.

Reaming

reamer
Centers'and driving

dog
Lathe file
Emery cloth

alker, and Machine

9.
10.

Materiais'

CRS 4" dia. x 34" loim

Form
turning

Threading
Taper

turning
Filing

'Po shing

.p'vw

Tool Technology by McCarthY &

PROCEDURE TECHNI UES AND LATED INFO.

1. Select stOck and,deburr.
2. Mown collet assembly with 4" collet.
3. Tighten workpiece in collet and take

facing cut on end,
4. Center drill to 4" dia.
S. Reverse workpiece and face.end to

3;". (Notet ;" will be reimoved
in later operation.)

6. Center drill to 4" dia.
7. Mount 125" dia. drilr in tailstock,

. and drill to 2;" depth.

8. Mount small:boring toOl,to enter ?2"

hole and 'bore'to .240" dia.,,4" depth:

9. Mount a "C" drill in the tailstock and
drill to 24" depth. .

10. Mount a kit reamer and ream to 24"
'depth.

11. Set up.for turnihg between centers
, and clamp driving.dog on end opposite
reamed hole.

12.44ount workpiece between centers and turn 12.

;" diameter to 1;" length.

,7. Point out Viet oil must be
used and the drill retrACted,
frequently.

8. Demonstrate thgt the bore
'hole is condenTric and us
as a guide fot.the redmer

10. Emphasize that speeds for
reamers are les§ than for_
drills.
Proiect surface with,Soft
material.

Describe the use of a form
tool for turning shoulders
with fillets.

,



4 NI S AND D PO

(Note: 1" will be faced off end
later.to,remove I" center.)

13. Turn ;" disinter to ;" length and
maintath 1" length for threaded
area. ,

3
.,1

14. Set up for threading 1-.n -16 dza. and
finish to size.

15. Remove from centers ani tighten in a
collet attachment with a" 2" collet.

1 4

16. Face off to remove center.
/-Maintain i" length.

17. Set compo&d to given angle and finish
turn nose to I".dia. by gively
includest*ile.

18. ReverseNorgpiece and form spherical
end witiv-flae and emery cloth.

19. Drill hda to intersect 1" diameter.
Use No. 20 drill.

20. Tap hole 10-324JNC-28.
Deburr and polish.

22. Submit for.inspection and grade.

7 0

60

14. Show how to use internal
thread of dhuck body as
a threaded ring gage for
fitting.

15. Seat in a tailstock center
before tightening to align
for minimum runout.

17. Point out that the carriage
should be locked for this
operation.

18. Describe the difference
in speeds when filing and
polishing. ,

0"



Unit No. Operatorqt job title: Engine lathe operator

Project X Project Name: Tap wrench

Job No. 3 Job name: Handle D.O.T. *0.604.280

ajectives:
Using the equipment, materials, and
operations listed 'here, the,student
will be able to produce the piece
shown on the drawing in accordance
with the time and accurack r.equirements
specified.

EquIpment:
tathe
Collet attachment and

1" collet
Toolholder
Tool bits

1" micrometer
Vernier caliper
Lathe file
Emery cldth

,

Operations
1. Facing
2. Undercutting
3. Filing
4. Polishing
S. Measuring

Materials -
CRS 1" dia x 41"

4

Selected reftrences:
Madhining Fundamentals by Walker, and Machine Tdol Technology by McCarthy &
Smith

PROCEDURE' TECH I UES AND RELATED INFO.

1. Select stock and deburr.
2. Set up collet assembly with ku collet.
3. Tighten workpiece with SIMI bar and

face both ends to 4" length.
4. Undercut center ;" wide by .220"

dia.

S. File and polish ends.
6-Submit for inspection and grade.

71

61

4. Demonstrate use of vernier
caliper for measurifig'small
undercuts.



Unit No.

Project No. XI

Job No. - 1

Drawins Nos

Operator's job title: Engine lathe operator

PrXect Name: Micrometer boring head

Job name: Stop pin No.W.280
. I

Time: 1

6;7;

Objectives:

Using the equipment, materials, and
operations sted here, the student
will be able t produce the piece
shown on the dr wing in accordance
With the time an'd accuracy requirements
specified.

Equipment:

Engine lathe

Collet attachment and
g" collet

Toolholder
Tool bits

lh micrometer
'6" scale
Lathe file
Emery cloth

Operations,
1. Facing
2. Turning
3. Chamfering
4. Measuring
5. Filing
6. Polishing

Materials

Drill rod i"dia. x Z"
long.

Selected references:

Machining Fundamentals by Walker, and Machine'Tool Technology by McCarthy &Smith
PROSEDURE

1. Select stock and deburr.
2. Mount collet assembly and g" collet.
3. Tighten workpiece and face end to

clean up.

4. Reverse workpiece and face to overall
length N".

5. Rough turn .250" dia. to Au and face
shoulder to

6, Finish turn .250" dia. to size
'and face shoulder to 1" length.

7.File 4G" x ilt" chamfer.
8. Deburty and polish.
9. Submit fin- inspection and grade.

n. , 7.2

62 .-

TECHNI ES AND RELATED INFO.

1

S. Illustrate how,the lathe
compound Set parallel to
the ways can be used for
depth settings. Note:
Lock the carriage.



Unit No.

Project XI

Job No. 2

Operator's job title: Engine lathe operator

Project Name: Micrometer boring head

Job name: Dial D.O.T. No.604.280

_pxqjgg=Eg2,g,=2,Z,,=Z:L=.=k...._'ime:4 ours

Objectives
Using the eqffipment, materials, and
operation's listed here, the student
will be able to produce the piece
shown on tike drawing in accordance '

with the time and accuracy requirements
specified.

Equipment:
Lathe, 3-jaw Chuck 1" micrometer
Toolholder and tool bits Veinier caliper
No. 21 drill 6" scale
Jacobs Chuck and center

drill

Operations
1. Facing 6. Undercutting
2. Drilling 7. Cutting off
3. Turning 8. Filing
4. Chamfering 9. Polishing
5. Threading 10. Measuring

Materials
CRS 1018, 1" dia. x 2"

long

Selected references:
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &
Smith======1,29sEDuRND Azak_is_Th .

- %

1. Select stock and deburr
2. Mount 3-jaw chuck, extend stock

from Chuck jaw face,and tighten.
3. Take.facing cut to clean up stock.

Center drill.
5. Drill No. 21 drill to &" depth.
6. Rough turn 1" dia. to .530" and face

shoulder tot length.
7. Finish turn .498 dia. to !" length.

8. Chamfer end 450 x
9. Mount cutoff took and undercut &"

length to Hu x tu dia.

10. Undercut .250" width to " dia.
11. Turn compound to 450 and

A
finish 450

angle to .990" dia.
12. Deburr and polish.
13. Set up for threadingi"-20.

14. Finishlthread ;."-20 UNF-2.
15. Deburr and pofish.
16. Cut off to 4u length.
17. Submit for inspection and grade.

7 3:.

63

9. Undercut is for clearance
to machine 450 angle on
dia.

13. Use compound at 30° for
threading.

14. Fit thread to mating skide.



linit.1764Vr

PYYje0N1-. Al

,I.sok'Aro.' 3 Job

Drawing 'Nos. 22. 23.
.

.

. .

era
,

a job 'title: Enkine lathe erd:tclr.

NOMe:, Micrometev boring'

t.

Objectives::
Using the equipment, ma erilllstkalid
ope tions listedlbera st1Ient
wi 1 be able to4Toduce the piec ?
shown oh the drawing.in accqrdance
with the :time and atcuracy requiren4t.
specified. -

.A

e.

a-

Shank

Equipment:
Lathe
3-jaw chuck
Jacobs chuck and center

Toolholder and tool bits
Drive dog

)

Lathe file
Emery cloth.
POicrometer
6" scale
Vernier caliper

SeZected referenced:
Madhining Fundamentals by Walker,

PROCEDURE

°
0 I .1 4

D.O.T: No....141)

. 17
a t ,

Time1:1 4 hb
:

Orations- . .
in e4,,6.' Chamfering
lling 7 7 Filing s,

.3. urni.ng $. Nlighing
-Ittrea44in Measuring

5'. Undecutn,

and Machine

1. Select stock and deburr.
.2. Mount 3-jaw chuck and tighten workpiece.
3. Face one end to clean up.
4. Center drill end.
5. Reverse workpiece and face to 2"

overall length.
6. Center drill end.
7. Mount centers, drive plate, and tighten

drive dog to one end of workpiece.
.8. Rough turn 4;41 dia. to g" and face

shoulder to 11;" length.
9. Finish turn 4.;.8 1. diameter and face

shoulder to length.
10. Reverse workpiece and tighten drive

dog on end.
11. Take light cleanup cut on &" dia.
12. Rough turn i"-20 thread to 14" and

face shoulder to H" length.
13. Finish turn 111-20 thread -to .500

and face shoulder ,to H" length.
14. Undercut ilg" x 31/" deep.
15. Chamfer A" x
16., Set up for .threading 4"-20
17-. Finish thread 4"-20.
18. Deburr and polish.
19. Submit for inspection and grade.

64

7 4

Materials
CRS SAE 1018,1" dia.
x 21"

4

Tool Technolozy bi McCarthy $mith
TECHNIQUES AND RELATED INFO.,

T1

10. Protect surface beneath
dog with soft material.

17. Fit to mating part.



Unit No.

Flvject XI

JoipNo. 4

22

Operator's job titZe: Engine lathe operator

Project Name: Micrometer boring head

Job name: Dovetail slide D.O.T.- No.604.280

Time: 3 hours

Objectives:
Using the equipment, materials, and
operations listed here, thd student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Lathe
4-jaw chuck
Jacobs chuck
Center drill, e drill,

7" drill

Operations
1. Facing (4-jaw chuck) 5. Tapping
2. Center drill 6. Measuring
3. Drilling 7. Filing
4. Boring

Depth

Vernier cal pers
10-32 and 4'-20 tap
1-2" micrometer
Tap Wrench

Materials
CRS SAE 1018, 1" x 1"
x 11"

2

Selected references:
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &Smith

PROCEDURE TECHNI UES AND RELA 0.

1. Select stock and deburr.
2. Mount 4-jaw chuck and indicate work

concentric with spindle.

3. Face workpiece to clean up surface.
4. Center drill.
5. Drill with pilot drill 1" deep.
6. Drill thru with No. 21 drill.
7. Drill A" hole to ;" depth.

* 8. Mount boring tool and bore R" hole
to ;" depth.

9. Hand tap 4"-20 UNF-2B square tg,axis
using tailstock to feed.

10. Retap with bottoming tap so that maiing
part threads flush.

11. Reverse workpiece and face to lin
length.

12. Hand tap 10-32 UNC.213 hole.
13. Deburr and polish.

14. Submit for inspection and grade.

7 5

65

2. Demonstrate that for greater
accuracy indicating is done'
at the midpoints rather
than the outer edge.

8. Mention that boring corrects
drilling runout.



bhit No.

Project XII

Job No. 1

Dram Nos. 25 26

OPerator's job titZe: Engine lathe operator

Project Name: Surface gage

job name: Adjustment screw D.O.T. No.604.280

Objectives:
Using the equipment, materials, and
operations listed here, the student
will be able to produce the.piece
shown oit the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Engine lathe
3-jaw chuck
Toolholder
Tool bits
10-32 die and diestock

Lathe file
1", miciometer

.610 scale

Cutoff'toand holder

Operations
1. Knurling

2. Facing
3. Turning
4. Threading
S. Cutting off
6. Chamfering

Materials
CRS I" aia. x 2" long

. 2

Selected references: ,.

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy
& Smith ai0P,

d 4

..,-

,

, PROCEDURE TECHNIQUES AND RELATED INFO.

1. Select stock and deburr.
2. Mount 3-jaw chuck.
3. Locate workpiece in chuck with 1-,'

projecting from jaws. 4

4. Face end to clean up.,
S. Rough turn to 4.14P dia. x t long.
6. Finish turn .100" dia. x -es long.
7. Chamfer end with file.
8. Cut thread to shoulder with 10-32 die.
9. Knurl area 1" from end.

10. Set up cutoff tool square to center-
line and on center, cut off piece
Pt long, and chamfer head.

11. Deburr and polish.
12. Submit for inspection and grade.

3. Workpiece can be machined
and cut off when held in
this manner.

9. Use hand feed to start die
straight, guiding it with
the tailstock, or use tail-
stock die holder.

10. Caution: Use cutting oil.
MT-CU-toff part way and
file chamfer on head. .



Vhit No.

Project XII

Job No. 2

Operator's job title:
Engine lathe

operator
Project Name: Surface gage
Job name: Scriber point

Drawin, Nos. 25 26

Objectives:
Using the

equipment,
materials, andoperations listed here,

the studentwill be able to produce the pieceshown on the drawing in accordancewith the time and accuracy
requirementsspecified.

Equipment:
Engine lathe

Die stockCollet holder and
collet'MicrometerToolholder

6" scaleTool bits
File10-32 UNF die

D.O.T. No. 604.280

Tim : 11 hours

Operations
1. Facing

5.
Chamfering2. Turning

6. Filing3. Threading , 7. Polishing4. Taper turning

Materials
Drill rod I" dia. x 2'
long

Selected
references:

Machining
Fundamentals by Walker,

and Machine Tool
Technology by McCarthy

& Smith

4LPEOCEDVRE

.TECHNIQUES AND RELATED
INFO..

1. Select
stock 'and deburr.2. Mount collet holder and collet.3. Tighten
workpiece in collet and face

0

end to clean up.
4. Reverse in collet and face to length.5. Rough

turn thread
to 4-21' dia. x64

. 4l,ong.
6. Pinish

turn thread dia. to .190" x-4" long.
7. Cat thread with UNF

10-32 die,.

8. Reverse
piece in

collet with
projecting.

9. Set compound to 8°'ang with center-,line apd turn point.

7. Use hand
rotation and guidedie with
tailstock. Usetting oil.

10. File and polish to remOve
tool.marks.11. Submit for

inspection and grade.

67

9. Take
light-cuts and finefeed to turn this length.Set turning tool exactly-on
pterline and takelight cuts to prevent

bending work.



14,

Unit No.
Operator's job title: Engine llthe operator

Project XIII
Project Name:

Arbor press

Job No. 1
job name: Rack pad

g.

D.O.T. No. 604.280

Time: 2 hours

Objectives

Operations

Using the equipment, materials, and
1. Facing

operations
listed here, the student

2. Turning

will be able to produce the piece
3. Taper turning

shown on the drawing in accordance
4. Measuring

with the time and accuracy requirements
S. Filing

specified.

6. Polishing

Equipment:
Lathe

1" micrometer

Collet assembly
6" scale

1." and ;" collets
Lathe file

Toolholder and tool bits EmeTy cloth

SeZected reference

Machining
Fund .1-ntdIs by

Walker, and

Smith

Materials
CRS SAE 1020, ;" dia.

13" lonF g

OCEDURE

ne Tool4Te h logy by McCarthy &

S AND RELATED INFO.

"Mile

1. Select stock and deburr.

2. Mount colile
assembly with ;" collet

and tighte
workpiece to extend Ter.

3. Face end t clean up.

4. Rough turn 4 dia. to A" dia. and

face shoulder
o;..u" length.

S. Finish turn 4. ia. and face shoulder

to ,41." length.
L6

6. Turn tompound 36
in drawing, and

turn taper to diam ter.
6. Set cofflloound angle from

the lathe centerline.

7. Reverse workpiece and tighten in

collet.

8. Face end overa length 1A".

9. e-i. d polish.

10 Submit for inspection
and grade.

7 8

68



-Unit No.

Project XIII

Job No. 2

Dromi Nos. 27 29

Operator's job title: Engine

Project Name: Arbor press

Job name: Table

Objectives:
AUsing the equipment; materials, and
operations listed here, the student
will be able to produce the piece
shown on the drawing in accordance
with the time and accuracy requirements
specified.

Equipment:
Lathe
3-jaw chuck
Toolholder and
Center drill
Jacobs chuck
11" drill64

1u reamer

1" micrometer
tool bits 6" scale

Lathe file
Emery cloth

Selected references:
Machining Fundamentals by Walker, and Machine
Smith

lathe operator

D.O.T. No.604.280

Tim

Operations
1. Facing 5. Measuring
2. Center drilling 6. Filing
3.. Drilling 7. Polishing
4. Reaming-...

Materials
CRS SAE 1020, V' dia. x

Tool'Technology by McCarthy &

PROCEDURE TECHNIe UES AND RELATED INFO.,

1. Select stock and deburr.
2. Mount 3-jaw chuck and tighten workpiece

with face extending i".
3. Face end to clean up.
4. Center drill.
5. Drill *4 hole through.

6. Ream through with reamer.
7. Chamfer 45° x

. Reverse workpiece and face to overall(La
. thickness 4u.

. ,
-9. Deburr and polish.
10. Submit for inspection and grade.

7 9

69

5. Use reamer as gage.to check
hole before drilling com-
pletely through.

7. Extent on a parallel in
order to clear for
dimension. :Tighten jaws
and remove parallel.



Unit No. Operator's job title: Engine lathe operator
9

Project XIII Project Name: Arbor press

tlip No. 3 Job name: Sleeve D.O.T. No. 604.280

. >..zrq4agasaa.6.2,L.A Iti,me:3hours
Objectives:
Using the equipment, materials, and
operations listed here, the student
will be Wle to produce the piece
shown on th'e drawing in accordance
with the time and accuracy requirements
specified. -

Equipment:
Lathe

Toolholder and tool bits
3-jaw chuck
Center drill
Jacobs chuck

i" and Hu drills

g" reamer
I" mandrel
1-2" micrometer

Operations
1. Facing 5.

2. Center drilling 6.
3. Drilling 7.

4. Boring 8.

Reaming
Filing
Polishing
Measuritg

Materials
CRS SAE 1020, lt"-dia.

x lt" long

Selected references:
Machining Fundamentals by Walkei, and Machine Tool Technology by McCarthy &
Smith. :

PROCEDURE,'

1. Select stock and debuft.
2. Mount,3-jaw chuck and tighten workpiece.
3. Face-end to clean up.
4. Cenier drill.
5. Drill through hole with t" drill.
6. Drill through hole with 4.4 drill.
7. Mount boring tool and bore to Nu.
8. Ream hole.through with reamer.
9. Reverse workpiece and face to 112611

overall.
10. Mount centers and drive plate, press

s" mandrel into reamed hole, and
position between centers.

11.. Rough turn outside diameter to 1A".

12.

13.

14.

15.

Finish turn outside diameter to 1.167".
File bevel.
Deburr and polish.
Submit for inspection and grade.

8 0

70

TECHNI UES AND RELATED INFO.

11. Demonstrate that the dog
clamps on the large end
of the mandrel.



Unit4ko.

Project XIII

Job No. 4

Drawin Nos. 27,

Objectives:
Using the equipme,p materials, and
operations listed h re, the student
will be able to pro ce the piece
shown on the drawing in accordance
with the time and ac racy requirements
specifiedv

Operator's job title: Engine

Project Name: 'Arbor press

Job name: Gear shaft

lathe operator

D.O.T. No.604.280

Tim : 3 hours

Equipment:
Lathe . "

Toolhol#!Land tool bits
3-jaw chuck
Center drill
Jacobs chuck i

No. 6 drill
it."-20 tap

eZected references:
Machining Fundfimentals by

PROCEDURE ri-)

Operations
1. Facing .S. Turning
2. Center drilling 6. Filing
3. Drilling 7. Polishing
4. Tapping

Material
Centers and drive plate CRS SAE 1020, 1." dia.
Drive dog .0( 3" long'
1-2" micrometer
6" scale
Lathe file
mery cloth,

Wal er, and Machine Tool Technology by McCarthy Smith
TECHNIQUES AND RELATED INFO.

1. Select stock and debr.
2. Mount 3-saw chuck al-; tighie work.
3. Face end to clean up.
4:-genter drill.

S. Drill No. 6 hole, 1" deep.
6. Tap4"-20 x 1" deep.
7. Reverse work and face end to

length 2;4".
8: Center drill..

9. Mount renters, drive plate, and clamp
dog,on the tapped end.

10. Place between centers, rough turn .750
dia. to 44", and face shoulder to 242"
length.

11. Finish tu SO" dia. and face shoulder
to 2" length.

>12. Reverse workpiece and claqopog on end.
13. Rough turn 1.166" dia. to 17".
14: Rough turn .500" dia. to A" and face

shoulder to
15. Finish turn 1.166" diameter to size.
.16. Finish turn .500" dia. tO size and face

shoulder to JL".32
17. Deburr and polish.
18. Submit for inspection and grade.

overall\
\,

71

81

,4. Hold size of hole to
dia. in order to retain a
tapered seat after drilling.

7. i" will.be removed after
cutting the gear. .

4

12. Protect,surface with soft
material.

4



Unit No. Operator's job titZe: Engine

Project XIII Project Name: Arbor press

Job No. 5A and 5B Job name: Handle and end

0 '0_4 4 ! A : 27 31

Objectives:
Using the equipment, materials, and
operations listed here, the student
will be able to produce the'piece
shown on the drawing in accordance
wierthe time and accuracy requirements
specified.

Equipment: -

Lithe
Toolholder and tool bits
Collet assembly, 1", 1" colléts
Center drill
Jacobs chuck
No. 20 drill, No. 10.drill
10-32 UNF tap and cap screw
Selected reftrences:
Madhining Fundamentals by Walker,
Smith

lathe operator

N0.604.28001
Time: 3 hodrs

Operations
1. Facing 6. Taper

*2. Center drilling turning
3. Drilling 7. Forming
4. Tapping 8% Filing
5. Counter boring 9. -Polishing

Tap Wrench
Lathe file
Emery cloth
1" micrometer
6" sulk;
10-32 UNF
counterbore

Materials

CRS SAE 1020, ;" dia.
x 5" loll& (1 required)

;" dia. x ii" long -

(2 required)

and Machine Tool Technology by McCarthy

PROCEDURE TECHNI S AN RELATED INFO.

Job 5A.Handle

1. Select stock and deburr.
2. Mount collet assembly with 1" collet.

a

3. Tighten workpiece and face end to clean up.
4. Center drill.
S. Drill No. 20 hole deep.
t. Start 10-32 UNF tap square
7. Reverse workprece-and face end to 4;"

overall length.
8. Center drill.
9.-Drill No. 20 hole &" deep--
10. Start 10-32,UNF tap square.

, 11.- Finish hand tapping both ends with-
10-32 UNF tap. .

12. Deburr and polish.
-

13 Submit for inspection and grade

Job 5B.Handle end.

1. Select stock and debum .

2. Tighten workpiece in a ;" collet andi
face end to clean up.

3. Reverse workpiece and face to VI" width.
, 4. tenter drill.

8 2

72

,10. Use shop procedure.



PROCEDURE:- TECHNI UES AND RELATED

. Drill No. 0,hole through.
6. Countaibore ;.5s" diameter'x ii" deep.

',6A.Countersink both ends 4.2 deCp.
.

7. Mount handle in I" colaet and. attach
6nd with 10-32 IMF cap screw.

8. Turn.compound 250 .and turn taper to
".dia .

V on end
9. Turn compound.2S° in.the opposiie
:...d1r6ction and.turn the taper-to t.".

dia. on end:.
10. File i"

Deburr and polish.
41.

12. Submit for inspection and grade.

-

.0

-

83

73.

.51



Unit 1Nc.

Project XIII

Job ,N9. 6

Dr'd'n Noe.,

.QP

Objecti.648
USing the equipment, materials, and
Operations listed here4",,the student
wilf -be able to. Oxiduce .the piece
shown, on the drawing fl accordance
with.-tb,e time 454.accuracy requirements
specified. .

. .

job title: En.gind ratWopqicatt:
/114-'t

or'pre

.0.T. No. 604.280

Equipment:
-Lathe
4-jaw chuck ,.

Indicator
.Drills 4,t 1.,1:

11. Selected reAre,wei:
Machining ' irndapet
Smith-,

.Lat le
"Einery"' cloth -)..

erationa
Drilling try*

2. .
3.
4.

ftteriaLa
CRS SAE 1020, f'x

x 6" is milled to size.
Counteibpred hole 1.168"
dia. Is located by a
cente drilled hole.

.f
,Na1)cer, and Machine Tqol Technology bf,McCarthy &

TECHNI IIE'S AND' RELATED INFO.

1. ,,.`,SeleCt .ys anCdeburr
2 .Mount., 'and qtighten workiAece

_50 appre,ximata. location.
Ps'IndicateCi#ter drilled hole tmtil

it runs,conceitri5 with. the headstock,

r
4,. Drill' "ii,t;TiXo"tole through.
5. Drill itiwhnle through.

.6. Drill 1,1"--tiole,to 1" depth.

7. Mount boring tool and rough bore
hole to 1.150" x i4" depth.

'S. Finish bow-1.168' x depth:

9..Bore .500" hole to .490".
10. Ream .500" hole to. size.
11. Deburr and polish.
12. Submit for inspection and grade.

8 4
t .

, 74

1.

2.

3.

Use tailscoCk,-cepter.to
pick up center drilled hole.
Note dotted line of counter-
bore designates an 'arbor
press fbr right-handed
operator.

6. Depth is measured at full
diameter.

8. ,Use mating part fromm.Job
; No. 4 as a plug gage.

10. Fit Mating part.



Unit .flo. Operator's job title: En

Project XIV ojec6 Nome: Lathe mandrel

Job No.

Draming N

Objectives "t
Using the ent, materials, and
operations d here, the student
will -be able o produce the piece
shoWn on the drawing in accordance
with the time and accuracy requirements
specified._

Equipment: .

Engine latife! Took bits
3-jaw chud*... Drill chuck
Lathe centers Center drill
Drive plate 6" rule
Toolholder 1" micrometer

ob name: Mandrel

10

e .latheOperat or

No. 604.2$0 4

il't" er 3 hours ,

Opeiationa.
1., Facing

.2; Centering
Shoulder turning
Straight turning

`.75,. Count erboring
J:6. Filing

Materials,'
dia. x 61" tool steel

Selected references:,.,
Machining Fundamental's *by Walker, and Machine TooljT,achnology by McCarthy &
Smith

_

.PROCEDUITE

Select stoCk' and thtibu

2.
--1.r0.V

,Loca-cir- woricpieC;in.-;,;,... jaw chucfe -and
;face end to clean up,.

3. Center drill .to 1". diameter.

4. Counterbore h" deep x 7 ,, .
. with facing topl bit.

'1 . . .... v
5. Reverse workpiece ce to 6.1."

8overall length (A in awing).
6..,Center drill and counterbore to size.

. to

TECHNIQUES ANDiliSLATED INFO. .

. 1. .Islentify correct.sizes oil the
41, drawing for. the part being

made.

7. Set up lathe centers ana drive plate,
and mount workpiece between centers iba.

With ladle dog onneëhd
8. Tikrn C dia. to.' B length and chamfer end:

with a file.
9. ReVerse workpiece yith doge on turned

' end and turn Cdia ta B length on
other end,

101. 114n nominal dia. to size +.025" for
indiiig.

rr and polish.
Submit for inspection and gradb.

set 8 5,

75

,la. Allow for ritt counterbore
to protect the center.. -

4. Explain that standard man
are made itith a counterbore-
onthe end to prPtect center
hole.

6. Hold dimensions to make both
ends alike.

Alwbs mark the drawing ,

to identify the sizes for the
job.



Unit No.

Project XV

job No. 1

Drawing No. 35

Operator's job title: Engine dathe operator

Project Ame: Lathe Center, Morse taper I

Job name. Lathe center,' No. 3s D.O.T. No:604.280
Morse taper

Objectiir

Using ttie

operation
Will be a
shown'on t
with the ti
specified.

quipment, materials, and
listed'here4 the student
e to produce the piece
r-drawing in accordance 0

me and accuracy requirements

Equipment:
Engine lathe
,3-jaw4Fhuck
Drill chuck
Lathe centers
DriVe plate

Lathe dog
Toolbolder
Tool bits
Center drilln
File

-Selected reftrences:

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy & v'

&lath

Time: 4 hours

Operations
I. Facing
2. Center drilling
3. Straight turning
4. Taper turning
5. Filing

Materials
Tool steel 1" dia. X

53" long

PROCEDURE

1. Select stock and deburr sharp edges.
2. Mount in 3-jaw chuck, face and center

drill end.

3. Reverse workpiece, face to 5ii"
length and center drill.

4. Set up,4athe centers and dfive plate.

5. LOcate dog on workpiece; mount on
Anters and turn point end, to
dia. x i" lOng.

-.6. Turn D ia. leaving .025" grinding
ftock.

7. get Compound to 30° off centerline and
machine shoulder to angle.

. Reverse part.and relocate dog on
point end.- ;

9. Turn E diameter to" x Ring.

10. Set taper attachment to .602r per
,foot and turn'

*. 12; Submit for inspection and grade.

'

76

86

TECHNIQ1IES AND RELATED INFO.

1. Pfc dimensions desire
2. Holck size of center hole

3 11
TT ala. 0,

3. Repeat these4erations
making more thalkone piece

4. Check center alignment and
concenfricity.

so

9. Be sup tool bit i on center
fOr 'taper turning. eck
taper with gage and adjust::,_
attachment for correct fit.

te.



4Unit 1.7o.

'Project XVI

Job No. 1

ft

Drawi

Operator's job Engine lathe operator

Project Name: 6rinding vise

,...rigma:11#d screw nut- D:O.T. No.604.280

Time: liours

Objectives:
,-

Using.the equipment, materialsan4
operations listed.here, the student
will be able to produce the,p4ece
shown on the draWing in accordance
with the time and accuracy reqUiroments
specified.

EquipMent:
Engine lathe
3-jaw chuck
Toolholder and'ioor
6" scale
0-1" micrometer

bits
----/ ollet assembly

-1-" collet
1 6

Cen er drill '''

,.size drill
5

6
-18 UNC tap

4.64,act9d nefersnees:
.14dChining Fundamentals by Walker,
4mith

3j. Centeid4Iling
4. Drilling
5. Tapping

Materials-
CRS SAE 1020 1.." diade

x 2" long

and Machine Tool Technologi by McCarthy

PROCEDURE TECHNI U AND RELATED INFO.

1. 'Sel ct stock and de; rr.
Mo 3-jaw chuck' d tighten workpiece

, to eitend li" from jaw. ,

r 4: 'rake facing cut to clean"up ends. eAtti\

4. ,Rough turn .560" dia. to .590" and
face shoWder to 1.36".

5. F.inish 'turn
.ssou dia. and faCe shoulder

to 1.320".
Snt 4411.

e to .650" depth.

, of

q;deep.,

C to .50.0" clepth.
t-assemblyyith ik" collet.,

ce end to p115"

-

411.

4
nt' c

l'igke4h w

"Uldei.

7. Summarize how tcyget
depth settingS by using
tailstock



sr*

.ng Os. 36, 38

ob t

peO
0:.

Job 11c1

: Engine lathe operator,,

Grinding' vise'.

.

Objectives:
Using te .equipmest, materl, si, 44d.
operati s listed h he pi"s44;p
will 'be ble to p oduce th
shown on the drawing in acefequi

t.5

with,the title and accuracy
specified.'

Equipment:
Engine lathe
Collet attacttment,BP
i" collet-
OA" micrometer

lv-20,
LH 4nd 11

7 vs otter flp,

,roolhoitter anj tool bitS

cre,-11Z%ich

D.O.T. No. 604.280

OPeratione:
1. Facing,
2. Turning
3. Drilling
4..Tapping
5. Polishing

,

Aldteriales

Drill rocil"
15"
a

felected refAlOences: d.machine
Tool TechnolOgy- Machining Fundamenbirls VY m a

-Smith
PROCEDURE TECHNI UES AND RELATE ,INPO:

2 hours

dia. x

by McCarthy

.

e1ect stock and dOcarr;h
111

2. Mount collet assemblY-w' it2 "lie-.5 Tighten stock, extwlia u ond

take facing cut.to
g 4.. Finish turn to .4940,! Z10.

5. Center_drill.
6. Drill No.i, 7 hole oiled

7. DFill Letter'"I" la,f0 "104

deP

t .

8. Tap A"-24 LE1 to 1 .Ardeeh.

9. .Tap t"-20 through:
Dehurr and polish.

ilic:Revers.%;wortipioceAld

1"1P Aia' , 9lz. Face en&to overaal A
13. Deburi aild polish.

cl gra
14.t5,Submi; for j.nspecti0ji aP

4*

It

end



41111111,

Unit No. , Operator's job tit,: Engine lathe operator

Project XVI Project Name: Grinding vise

Job No. 3 Ja;liame: LeaCI screw

brth,inq Nos. 36 38

0 jectsOes:
Using the equipment, materials, and
operations listed here, thi student
will be able to prb'duce tte piece
shown on the drawing in accordance
with the time and accuracy requirementg
specified.

Equipment:
Engine lathe
Collet assembly

AL-
5" collets

fgolho)dei-and tool bits
Center drill

Selected references:
, -Machining Fundamentals

ith

PROCEDURE

Jacobi chuck
and No. 3 drills
micrometer

6" scale
Vernier caliper

1,

iby Walker,, an chine Tool Technology by McCarthy k

TECHNI UES- AND RELATED INFO

D.0.7VVo.604.280.

Time: 3 hours-
Operaftona
1. Facing
2.turning
3. Threading
4. Chamfering
S., Drilling

MOVicas
Drill rod
IT" dia. x 1 long

$etect: stock and de urr.
'2 MoUhtcallet assembly wii

16
kol-"'collet.

or.1(1" and iight in. collet':'

4t- g t-to clean up:.

,

en collet.
dia. to .440" and face

OuIder, '1745P.
0-

. . yinish tuin 14/%1Aiaeio .312" ahd face
'shoulder to .3.71114::'

.., .

-0.,..9. Set up lathe for threaaw left-hand,
-1."-24 UNF thread. .

I
iu inread &" of shouldesr and'ilk to nut.

f

.' lf.'Extend threaded section through 4iu _
..

colletacto 1" length and tighten.
12. Face oflf to 3.465 dimension.

7 1" will be'removed'later
_ to liminite centes.

k
13. Deburr and chamfer. ,slightly to eliminate

-crci-sgthread at frontf,end.

14. Reverse workpiece and face
dimension.
Filkish turn .430" di,:

.16. COfiter drill.

17..Drll A" hole .200" Are
18. pri4.11 No. 3 hole Awl deép

po ls .

20. Subm or inspection and grade:

end to ,315"

,

vst --

11

shop procedure.

1

4'ar14,

,



sdeeetwaft4
Anderson, James & Tatra, Eail E. Shop theory; Sth ed.

McG aw-Hill. 1968.

e

Burghardt, Henry D., Axelrod, Aaron, & Anderson, James. Machine
operation. Part 1, Sth ed., .11959; Pa4 2, 4th ed., 1960, 'New
tt,Y. McGraw-Hill.

'New York, N.Y.

Feirer,, John L. & Tatro, Eql,E. Machine tool metalworking:
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4P
Johnson, Harold V. Generalrindustrial machine sr; Rev.ed
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.
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York,
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Jones, Franklin D. Machine shop training'course, 2 vols.; 5th ed.
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:
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111011.111116

6

JOB NO, A

a
% I

G

15 7 "1
1 8 4

2' 1,450 1207 1019 .901 .806 ,07 .577
TOLERANCES:

(UNLESS OTHERWISE SPRIFIED)

ineON DECIMAL DIMENSIONi

# ION FRACTIONAL DleNsiow
64

I° ON ANGULAR DIMENSIONS

DRAWN BY: S.

-RALE; -=
MOLNIAME TER. SHAFT

STEP TVNI*2 RULE ; MICROMETER SIZES

Ce 4.



'113.,

1.

6,

°TO A

60°TO is

FINE

KNURL

4

116X45°

a

TOLERANCES: ,

(UNLESS OTHERWISE SPECIFIED)

34,005 ON OECIMAL DIMENpONS

ON'FRACTIONAL DIMENSIONS

64
t I° ON ANGULAR DIMENSIONS

hn

DR FS

(OCALE:--"?-

?aY
MULTWIAMETER SHAFT 0

KNURLED CHAMFERED SHAFT
DWG.N

t'm



I

I UNDElitUT TO 1 UNDER
32

MINOR DIA. OF THREAD

1.13_11NC TO FIT NUT
2 .

-X 45°

..... ME IMO

1110 all OW MD =11 OM

p

.50061A.

r,

TOLERANCES:

(UNLESS OTHERWISE SPECIFIED)

±,005 ON DECIMAL DIMENSIONS

±40,N FRACTIONAL DIMENSIONS

t I° ON ANGJLAR DIMENSIONS

DRAWN BYI EIES. MULTI-DIAMETER -SHAFT

DIE THREADING AND UNDERCtT TINGSCALE: DWG.NO, 3



^

, Q

;

TOLERANCES/4.

(UNLESS OTHERWI'SE SPECIFIED) +

±405 ONACIMAL DIMENSIONS

ONtiCTIONAL MENSIONS

. I° 0)4 ANGULAR DiggIONS

DRAWNBY:EAS.

SCALE:



BALLi,PEEN.HAMMER

ASSEMBLY



1 02

33 DRILL X 1 DP

6CPXL
16

64

316

FINE KNU

T

14D1A

2

1

i;
,

', STOYilki[
FOR

HOLDINGJ .

-9 D
1

A.-

11

216

Ili 3 5 3 9

8

16

' HANDLE

Qi MAIL ALUM.

IREQDI

HEAD

MATLICRS

1 REQD. N PIN

1.11.
MAIL, CRS

1o1A.
1 REQ

8 8 ,3

BALL PEEN HAMMER

DETAILS 1

3
-DIA.
4

R

NO.3I DRILL FOR PIN

REAM XII D/P

1 R(TYP)
16

TOLERANCES: ,

(UNLESS OTHERWISE SPECIFIE

t,005 ON DECIMAL DIMENSIONS

..* 1 ON FRACTIONAL DIMENSIONS
64

t I° ON ANGULAR oIMEP:ISIONS'

NOTES:

HEAT REATMENT:

HARD If TEMPER HEAD PT.3

FINISH:POLISH

t)

FINE KNURL,

16
-WiDE DIA NECK

2

9 -18 THO.
r6

1 ,

F6X 45° CHAM.
)

DRAWN BY:EfS,

SCALE:-

CAP

MAIL:ALUM,

1 REQ D.

DWG.N0.6



10q:24,ONC

DIA,X OP. CB RE,

4'28 UHF TAP

2 HOLES

I ,

II

too
-Doo

1000DIA.

BODY

(I REQUIRED)

4
SPHERICAL MED,KNURL

I

DIA.1 DIA.

!xi DEEP NECK
16 32

-1.28 UNF °
4 ,

HANDLE

(2 REQUIRED)

0.1

,

TOLERANCES: '

(UNLESS PERO SPECIFIED)

,005 0.DECIMA MENSI4NS

4' ON '11ACTIONAL bIMENSIONS

4 m64 1

t I° ON ANGULAR DIMENIONS

,

DRAWN BY:EIS.

SCALE : 4"
'DIE WRENCH

kWG. NO, 1

1



2 DIA.

'TOOL

BIT

LG.

ALLEN firiSET SCR,

4 REQ D.

8-32 UNC

4 HOLES

4

'11\(\111

6X49,C,

kvA\lik\\\k"I&L

BR Alt 1HARP EDGES .

'1 RE ALL BURRS

MAT RS ,

TOLERPICES:

NOTE$:

(UNLESS OTHERWISE SPECIFIED)

±,005 ONDECIMAL DIMENSIONS

t 1 ON FRACTIONAL DIMENSIONS
64

il° Ott ANGULAR DIMENSIONS ,

DRAWN BY: E,F,S,

SCALE: 77-
FLY TOOt

'FACE CUTTER .

4

OWG.NO. 7



NO, NAME

,KNURLED H014

5:ET SCREi

MATL, REM

'ffiD PIECE'

JAV8

ACT4,5001:

GUIDE RODt

Csi's

C RS

.0 RS'

C RS

DRAWN BY:E,F,S.

SCALE; ----
10.S

doNi,

P414,

SELF-CENTERING VISE

ASSEMBLY
.

DWGti.

109



TqLERANCES: ,

( LESS ONVI1St SPECIFIED)

05 ON DECIliAL OINENSIOPIS

OORACTIONAL DIMENSIONS1.64

t I5ION ANGULAR DIMMIONS

DRAWN BY:E5.

SCALE: DWG.NO, 10

I.



4

14

4

o

0110111111

400o

500DIA.

4

,

OTES:
,

. MATIL, !DIA. 'CRS
2

5
FILE'r6SQ.FLAIS

I BREAK ALL 'SHARP EDGES '

e

TOCERANCES:

(UNLESS OTHERWISE SPECIFIED)

±,005 ON DECIMAL .D,IMENSIONS

± I ON FRACTIONAL DIMENSIONS
64 ,

I° ON ANGULAR DIMENSIONS .

DRAWN BY: 'EFS,

SCAIE:

SECF-CENTER1i1G VISE

GUIDE ROD a DWG. NO. I



NO

4

f

DRILL $1.14 -28UNF

ItilEDIK4610)

Jk!

I.

TOLERANIS::,

(11NtESS OTHERWISE SPECIFIED)

'ipo5 ON DECIMAL b9ENSIONS

t ION FRACTIOlkiAL DIMENSIONS

V° ON 'ANGULAR DIMENSIONS

r

-4 DIA.

11A

N0,301)RILL & -REAM AT

ASSEMBLY e

MATit ALUM,

DRAWN BY:E,F,S

--(CALE:

SELF-CENTERING VISE

KNURLED HAN* HMO, 12





118

9 AN3IDR.

mi

.250DIk.

4

CHUCKING

PIEC

-20 UNC-2A
4

REMOVE CENtER

4 STOCK:

1DIA.x 4
2

N0,6 DR& L20 UNC-2B THROUN
4 if

815-
DIA.

MED.K:NURI; 1*-

16

9

.87

(5'

DIA.

0

A. IDIA,x

TOLERANCES:

DRILL
'(UNLESS OTHERWISE SPECIFIED)

16 ±905 ONDECIMAL DIMENSIONS

I ON FRACTIONAL DIMENSIONS (
64

I° ON ,ANGULAR DIMENSIONS

1ILL SLOTj
624DR1LL

NO,F(.251)DRx2DP

418 UNC-2B

STOCK:

Ix/xi I
4 a

STOCK:

I
-DODD
8DI

STOCK:

31 DR.

LAYOUT & FILE

FOR HACKSAW BLADE

16'
1111111111111111111111001113ti

5-1 ONC-2A 3,
16

ND IN VISE

3
3

DRAWN BY: E,F,S,

SCALE:

CLOSE QUARJERS HACKSAW

DETAILS

STOCK'.

DfAx'14

Ar*-

DWG.NO, 14
119



\ORKAS $01.1D PIECE,

AFTER ALLMACHINING, .... ... ...
CUT IN HALF'ONBANDSAW

SCREW if"a
AND MILL Se CUTS TO .............

,SIZE.
. f

HAW

FIXED' JAW

*SHER

NUT

120



12

Tir

BENCH

VISE

HANDLE

PAO A

x 45°CHAM.
,

ir-13 UNC-2A

6

.6° BENCH VISE SCREW

3
I

2

GUIDE PIN

x 45° eiAMITYP)
16

FINE KNURL

IPt31 ===

DIA,

TOLERANCES','FT
(UNLESS OTHERWISE SPECIFIED)

it,005 ON DECIMAL DIMENSIONS'

44.0N FRACTIONk DIMENSIoNS
64

IP ON ANGULAR uiMENSIONS

4-
DIA.

16

10

41

,01MilliiMumwo

- °NAM.le 45

WASHER

?REQD,

-11UNC-2B

-DI

-R

V4L-. ,t74*
441

.4 gel
$04 4

4.**4
1 4;44+14.44+444444141,A,Atg

BENCH VISE WI*

MEDIKNUR

7
DRILL,CSK,ONEEND

RIVET AT ASSEMBLY
174s:41
1141A0,4.

DIA.

I x4? 8
16 CHAMATYP)

PART B

DRAWN 0:Ef.S.
BENCH VISE DETAILS

SCALE: . 0WG. NOe I6 123



12

.0.01011=66

.50OREAM

2 HOLES

h43"132

27
aDR1LL

v71-1311NC

5 2 1

1,11 1161 MN IBM .111110 INN 1111

,

SOP

.4L'

x 45gplAM.

UNC-2A

11.
11111611

BENO.s.;.'!..1!E...FIXED:JAyi,1

REAM3 HOLES

TOLERANCES:.

(UNLESS OTHENISE SPECIFIED)

II
t pos', ON DECIMAL DIMENSIONS

16
4. ION :FOCTIONAL:DIMENSIONS

64

t I° ok ANGULAR ,p1MENSIONS

DRAWN BYO

SCALE: .7--

713ENCHIIISE

' I



tr4

TOLERANCES: 4

(UNLESS OTHERWISE SPECIFIED)

±POS OH KOK OIMESIONS

± ION FRACTIONAL AENSIONS

± 1° QN ANGULAR DIMEOIONS

DRAWN BY:E

SCALE:- LATHE DIEHOI.DER

SLIDING HOWER DWG N0,1



8

o

A

NO.3 MORSE TAPER

Mb

4

136 DIA7

1

DI

so

,TOLERA.NCES:

(UNLESS OTHERWISE SPECIFIED)

ipos ON DECIMAL DIMENSIONS

+ION FRACTIONAL DIMENSIONS-
'64 ,

t I° ON- ANGULAR DIMENSIONS

1002 DIA;

um moo 'ow on mai so

i ritit

um woo ompsooll

4

:.:PRAWN BY: E'

SCALE :

(AK DlEHOLDER

TARRED SHANK. .5UPPORT, .
pimmiemiNiammaimmonmow vismosimaimaximmwrianisitessesowtsmatorrittrirmissor

,



S'

'

It

500
HEX. 1

rifal

,750 Dk

,250

.125

1187 DIA,

1.000

1500 DIA,

1888 DIA,

*LOW 1.125 WOO

NOTES: g(TYP)

ALL DIMENSIONS FOR ME HEMEAR,

TAPERAND THREAD ARE TO BE WORKED

OUT BY THE STUOENTAISING

MACHINERY'S HANDBOOK AND SHOP

NOTEBOOK,

g 144

--,625D1A.

-1,12501A.

.11:1, 7 75

,I87

6 5

.625

-.81501A.

18DP

32TEETH

.625

*,31 2

UNC-2A

A

POODIA,

lx45°CHAM.

.250

TOLERANCES:i

(UNLESS OTHRWISE SPEOFIED)

±,005 0 DECIiAL COENSIONS

.1 ON FRACYIONALDIMENSIONS
64'

tI° ON 'ANGULAR DIMENSIONS

DRAWN BY: EY,S,

!CALE: .. ECCENTRIC TEST SHAFT

DWG. NO.20



.010UNDERCUT

KNURL

30

I DIA.

HANDLE

MA% CRS

IREQD,

CHUCK BODY
5

DIA. MAIL, CR S

I REO D.

4IPR.

34711
DIA41". MEW

44-1
4

4 EQ.SR SAW SUltx
3

IOUNC-2A 2 LONG dfl

MO OW IWO .11O0 so, as

NO.10-3UNC-2A

ASSEMBLY

4-DR.x 2DR

WRENcH

BODY

MATL.0 RS, I RE6D,

TOLERANCES:

ILINLESS OTHERWISE SPECIFIED)

t005 ON DECIMAL DIMENSIONS

48 ION FRACTIONAL DIMENSIONS
-64

.±I° ON ANGULAR DIMENSIONS,

DRAWN BY: E.F,S,

Tea TAP WRENCH
DWG, NO al



0

PARTS LIST

Na NAME

GRADUATED DIAL

2 PLATE

3 SHANK

4 DOVETAIL BLOCKS

5 DOVETAIL SLIDE

6 DOWil, PIN 4 DIA,x1

7 HEX,HD.CAR SCR, UNC

MAIL RiQD,

CR S I

CR S I

CR S

C R'S

STOP PIN

C R S

C S 4

CRS 2

C R S

1 1

NOTES:

I. PARTS 2 AND 4 ARE MILLING

MACHINE PROJECTS,

2. PARTS 6 AND 7 ARE PURCHASED.

1 PARTS 2,4 AND 5 ARE ,

'ASSEMBLED TO A eSQAND

THEN MACHINED ROUND.

DRAWN BY: E,F, S,
MICROMETER' BORING HEAD'

WEMBLY
DWG NO: 22



3 HEX x I Dfi'16

(BROACH) FACE INDEX

100 DIV,ISIONS

502,
498w

NO21DR.

THROUGH

990DIA.

I

32

I
-x- UNDERCUT
16

TI
20 UNF-2A

502
A98D1 ;1

16
1 x4eCHAM:

SHANK

3
0

MATFAI., C R S

TOLERANCES:.(I) DIAL (UNLESS OTHENISE SPECIFIED)

sJ MATL.CRS
tp05,ON DECIMAL DIMENSIONS

CASE HARDEN t QN FRACTiONAL ONENSIONSr
4

I° ON AtfoULAR DIMENSIONS

orTO FIT
UNDERCUT

STOP PIN
I IN DIAL

MATI. ERROD HARDENED

FAO

DRAWN BY EF,S.

SCALE: -ftpr

MICROMETER. BORING HEAD

DIAL,SHANKIANDSTOP PIN
ligomminksMIMINIIrriri

DOG,4123



2,9

II 7
3-2DRILL,315REAMx10

LOCATE AND REAM

AFTER ASSEMBLY

TOLERANCES:

(UNLESS bTHERWISE SPECIFIED)

±,005 ON DEcIMAL DIMENSIONS

t ON FRACTIONAL:DIMENSIONS
64

± 10 ON ANGULAR DIMENSIONS (

NQ.ZI DRIll.,107.32..UNC4,213

29
- DRILL

I 64

DOVEAIL SLIDE

MATE.. CRS

FAO

DRAWN REES;
MICROMETER BORING HEAD

DOVETAIL SLIDE DWG. NO, 24



3

ADJUSItiEr BA

iSCRIBiRPT. rbx2i DR

ELM Dxl C S

6. SPRINGTO$OIT STD.

DRAWN BY: E,F.5,

SCALE:

SURFACE GAGE

ASSEMBLY DWG,NO 25

Oc-



15
DIA.

XRIBER POINT

MAIL, DR.ROD

IREQD.

10-32 UNC-2A

2 450

r 1-5e DIA, (FI T AT
, Assv

OR IDIA,
MATL,CRS 2

I REQD.

HI
10-32 UNC-2B

2 HOLES

3

16
DR x

16
2

.22

ADJ. BAR

MAIL, CRS

1 REQD,

BASE

MATLOS

I REQD

ADJ. SCREW ,

MAT LOS

I REQD.

v

TOLERANCES:

(UNLESS OTHERWISE SPECIFIED)

1.005 ON DECIMAL DIMENSIONS

.ON FRACTIONAL DIMENSIONS
64

t I° ON ANGULAR DIMENSIONS

DRAWN BY:U.S

14-
CALE:

SURFACE GAGE

DETAILS
DWG, NO, 26



ARBOR PRESS

ASSEMBLY

145

144



No6ti9lL420UNC-2B

ix45° CHAM,

1166 DRATASSEMBLY

WITH SLEEVE

:459°8°DIA,

WI 15°DIA
148

9

GEAR'..SHAFT

.MAT,k4.;1010

REMOVE AFTER

CUTTING GEO

DIAMETRAL PITCH 12 RACK PAD

NOSOF TEETH 12 MATL.C1020.(

I REID,

x 45°CHAM.(TYP)

16
TO FR COLUMN

DIAMETRAL PITCH 12

LINEAR PITCH ,262

DEPTH OF TOOTH 09

TOL ERANC ES:

.(UNLESS OTHERWISE SPECIFIED)

1.005 ON DECIMAL DIMENSIONS

RACK 1:614' &FRACTIONAL DIMENSIONS

MATL,C1020
tio ON ANGULAR DIMENSIONS

REQD.

DRAWN BY: ARBOR PRESS

GEAR SHAFTIRACK PAK RACK
DWG,NCL 28

146

i



NOTE:

COUNTERSINK ALL 11X,ES

TOP AND BOTTOM DEER

BEFORE SLOTTING. z

MAIL C1020

REO,D,

d

4

TOLERANC6

(UNLESS OTHEAVISE SPECIFIED)

po5 ON DECIlimmENswir

1 ON FRACTIONAL DIMENSIONS

4.

64

lo ON ANGULAR DIMENSIONS

PAWN BY: El S. ARBOR PRESS

TABLESCALE: -- -- j
149,

148



A.

DRILLAT I6ki5-CHAMI
ASSEMBLY

r am mom %NO NO

al Ire 1M

-1.16701A.

SLEEVE

MATLCIOIO

1 RECID;

NV3 DRILL

4 HOLES

COVER PLATE

MAT L.CI010

I ROD,

PRESS FIT IN PTi 12

LOOSE FIT INK, I

TABLE PIN

MAT LC1020

I REQD,

'kOLERANCES:

(UNLESS OTHEROISE SPECIFIED)

±.005 QN gOILS DIMOSIONS ,

4 AI FRkiNAL ASP:id

t I° ON ANGULAR DIMENSIONS

DRAWN BY: EF.S,
ARBOR PRESS

SCALE: ----- t,LEEVE, TABLE PIN/AND COVER PLATE
DWG, NO 30

15 0



HANDLE

MAIL, C1020

16xs-2 DR SLOT

-.2()UNC-2A

1 REQD.
3- DIA

259(TYM

NO.10 DRILL TlikOUGH,

DIk CBORE4DEEP
16 q

uldCSK,BOTH SIDES
32

16
DIA. HANDLE END

MATL.0 RS

REQD,

GEAR SHAFT SCR

MAIL CI020

I REQD

TOLIRANCES:

(UNLESS OTHERWISE. SPECIAED)

.005 4N DECIMAL ailENSIONS

4.: 1.ON FRACTIONAL DIMENSIONS
64

t I° ON ANGULAR .DIMENSIONS

DRAWN BY:E,F,S,

SCALE:

ARBOR PRESS

HANDLE AND END DWG,NO 31



4

,,.

TOLERMCES:,

(UNLESS OtHERWISE SPECIFIED)

ON,QpIAL DIMENSIONS

MAT LC1020 .4. ION rqk,CTIONAL DII1ENSIONS,

I REQD,
tics DONOULAR DMENSIONS'

DRAWN BY: EIS,

E
'



A

GRIND SLOT TO

FIT COLUMN

45°I3EVELED EDGES

iv (TOP ANd SIDES)

MAIL, CI020

I REQ D.

/-16 LINC-2A
8 4

TOLERANCES:

(UNLESS OTHERWISE SPECIFIED)

± pm ON DECIMAL CIMENSIONS

t ION FRACTIONAL DIMENSIONS
64

t I° ON ANGULAR DIMENSIONS

DRAWN BY; US,

SCALE:

156

ARBOR PRESS

BASE
DWG NO33



0,1

. STAMP SIZE SMALLIND

TOLERANCES:

TAPER PER INCH .0005
1.(0V5 ,s0:::AR:SDEN7NSCIIOFNes)

DIAMETER OF SMALL END TOBE .0005BELOW
NOMINAL D1AWTER 41:64.6ON FRACTIONAL DIMENSIONS

ALL0W.025 ON NOMINAL DIA.F,OR GRINPING tlo ON ANGULAR DIMENSION

NOMINAL DIA. ABCDEFG
3/16 3 Si 5/8 4/32 254 5/t4 1/81/4 3 7A) ,1/32

,

2 7/81164 1A3

.

4/16

02
I/4

5/16 4 V0 03 7t2
,V32,

5/32
3/8 4 1,4 42,3 V4 I/4 JAZ

7/32
7/16 V2 1/4

1/2 5 03,5/8 I f8, 5/1032 1/4
9/16 5 1132 418 V16 7/32 9/32
5 8 5 4 4:

11/16 6 3/4 2 4 3iti 1/4 5/16
3/4 68 2$4 4 7A6 1/4 ,54

546
13/16 , 6 1/4 25/3f4 1.2 5A6
7/8 6,1ti 27/32 4 It1132 54§ 3/8

15/16 6 V2 5 9A6 5/16 M
1 I 7/8 31 2,5

)06
0;

5 Y2

yi6
9A6

,,5/16,3/13.

5/163/8.

3/8 1/16

I 1/2 7 I/4_

I 1/4. 1I, I6 511 5/8

DRAWN BY:E,F,S,

SCALE:
LATHE MANDREL

NIG. No, 34158
.



TOLERANCES:

(UNLESS OTHERWISE SPECIFIED)

±,005 ON DECIMAL DIMENSIONS

+' ON FRACTIONAL DIMENSIONS
-64

±I° ON ANGULAR ORENVONS

.:MORSE TAPER TArPER PER Ft

1 .598 3 1/8 3 5/8 .369 .475

.599 4 1116 4 46 .572 aa,
,.3125

, .602 3 1/16 5 A 1938

4 . 4623 6 7116 6 15i6

r.778

1.020

_.625

431 8 5116 8 13161'475

,1231 ...150

1748 11000

0 16246 3 1/8 3 5/8 252 .3561 ,1875

0

NOTE:

ADD .0,25 TO DIMENSIONS C AND D FOR GRINDING.

' MATERIAL:TOOL STEEL.HARDEN 4 DRAW,

DRAWN BY:E.F.

SCALE :

LATHE CENTER,

MORS( TAPER DWG.NO.8



162

-20 UNC-2Ax

4 SET SCREW

END NUT

164II i, f

li
r

11If li
IMMO. 11111110.dO

NNW elli GM

I I

t 14 , I II
.1

I . 1

MN OM =OEM NM O UM 1111.11411/

-,-

,A

1564UNC-,2A

CAR SCREW

SECTION A-Alp

do

'LEAD SCREW
*

LEAD SCREW NUT

:

A

A

DRAVNBYV

'SCALE:- iRINDING V ASgMBLY
DWG, NO.36

63



0

F(257) DRILL x ,650 DP

6
L18 UNC:213x ,500 DR
1

LEAD, SCREW NUT

42721 DRILL THROUGH

1-24 UHRB LH.

e

TOLERANCES...

(UtESS OTHERWISE SPECIFIED)

±.005 ON DECIMAL DIMENSIoNS

t 1 ON FRACTIONAL DIMENSIONS
64

II° ON MAAR DIMENSIONS

DRAWN BY: 03,

SCALE :

irr

GRINDING V6E:

LEAD SCREW NUT [-DWG, N0.37



-11,-THREAD TO HERE
4 .

-430

BROACH HEX.

.21$ ACROSS FLATSX

.200 DEEP

lai4UNF-2A

iv TO FIT NUT

LEAD SCREW

DIA.DRILL ROD
16

te-,990-41
16 16

END NUT

490 MAT4 DRILL ROD'HARDENED

ADDITIONAL PRTS

SET SCREW J4-20 UNC-2Ax 2LG.

CAP SCREW .6-18 uNca x

Lij
2721DRILLX.670DEEP

124 UNF-213 L.H.X1 DEEP
2

DRAWN BY: EU.

SCALE:

a.

NO.7(.201) DRILL THROUGH

1 t4-20UNC-2B THROUGH
TOLERANCES: i

(UNLESS OTHERWISE SPECIFIED)

1:905 ON DECIMAL DIMENSIONS

is 'I ON FRACTIONAL DIMENSIONS
, 64

± I° ON ANGULAR DIMENSIONS

GRINDING VISE

LEAD SCREWAND END NUT DK NO. 38


